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lion.  James  F.  'Woodward, 


ISeeretaiy  of  Internal  Affairs. 
Sir : 


I have  the  honor  to  transmit  herewith  a manuscript  on  Feldspar 
in  Pennsylvania  Ipv  Palph  W.  Stone  and  II.  Ilerhert  Hughes,  of  this 
Survey. 

The  fehlsj)ar  industry  is  one  of  the  smaller  industrit's  of  the  State. 
During  the  first  twenty  years  of  this  century  tlu>  production  of  feld- 
spar in  this  State  amounted  to  llGo.OOO  tons  valuetl  at  -I^I.hhO.OOO. 
Twenty  years  ago  Pennsylvania  ranked  second  among  tlie  States  for 
crude  fehlspar  ])roduction ; ten  _\  ears  ago  her  juaxluction  was  sixth 
in  quantity  and  fourth  in  value;  in  1!)28,  (the  latest  year  for  whicii 
figures  are  availalde  at  time  of  writing)  Pennsylvania  held  eiuhth 
place  with  an  output  of  only  20.)2  tons. 

It  is  hoped  that  this  re])ort  may  reveal  the  situation  as  it  stands 
today,  and  where  supplies  ai'e  still  available. 


Pesjiect fully  suhmitted. 


State  (j<  nloijtst. 
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FELDSPAR  IN  PENNSYLVANIA 

By  RAr>pii  \V.  Stone  and  II.  Herbert  Hughes 


IXTBODUCTIOX 

Feltls[iar  i.s  a mineral  used  in  makiiig  pottei’v  and  enamel  Avare. 
Pennsyh-ania  has  long  been  a produeer,  formerly  more  than  now. 
Oeeasional  im|uiries  regarding  feldspar  reso\irees  that  eonld  not  be 
answered  by  the  latest  report,  now  10  yeai's  old,  and  a desire  on 
the  part  of  the  Geological  Survey  to  keep  abreast  of  the  mineral  de- 
velo])inents  in  the  State,  }n‘ompted  tlie  field  Avork  on  Avhieh  this  report 
is  based. 

Tlie  earliest  repoi-t  on  the  feldspar  deposits  in  Pennsylvania  is  that 
of  T.  C.  Ilojikins,'  based  on  field  Avork  in  the  summer  of  1808,  and 
jniblished  in  the  annual  report  of  Pennsylvaiua  State  College  1898- 
1890.  Six  pages  are  given  to  a deseri]ition  of  the  cp;arries. 

The  next  Avas  by  E.  S.  Ba.stin-  of  the  United  States  Geological 
SnrA'ey,  avIio  visited  all  of  the  more  important  feldsjjar  deposits  in 
the  State  in  IMay,  1007.  Ilis  description  covei's  8 pages  in  a bulletin 
on  the  Feldsjiar  De])Osits  of  the  United  States. 

About  191-1  the  United  States  Bureau  of  iMines  conducted  "an  in- 
vestigation of  the  feldspar  resources  of  the  Xcav  England  and  Xorth 
Appalachian  States  Avith  a vieAv  to  greater  efficiency  and  economy  in 
their  utilization."  Watts"'  gives  14  pages  to  a descriiition  of  the  de- 
velopment at  20  localities  in  Penn.sylvania,  and  to  firing  tests  on 
samples  from  most  of  them. 

Mr.  Stone  visited  most  of  these  deposits  early  in  September,  1927. 
For  some  of  the  descriptions  he  has  l)een  obliged  to  ([note  largely 
from  the  Avritings  of  others,  because  time  has  obliterated  and  vegeta- 
tion has  covered  the  exposures  of  former  years.  Both  authors  visited 
some  of  the  deposits  in  A])ril,  1928.  i\Ir.  Hughes  Avrote  the  descrip- 
tion of  the  Elam,  Fazio,  TAvin  Oaks,  Eigby,  and  Butler  deposits  and 
of  the  thin  .sections  Avhieh  he  examined  Avith  a petrographic  microscope. 

The  result  of  this  inA’estigation  of  the  feldspar  localities  is  the 
conclusion  that  the  Pennsylvania  deposits  are  not  exhausted,  that  in 
all  i)rolnd)ility  many  ])egmatite  dikes  remain  undiscovered,  amt  that 
Xo.  2 s))ar  can  be  iirodnced  in  (piantity  Avben  the  jirice  is  atti-active 
to  o])erators. 

’ Ho|ikin.«.  T.  C.,  Tlio  clay.<  ami  fla.v  inilu.“trii‘.«  of  souttiaasli'm  Pi‘nii.«ylvaiiia . 

Part  I.  The  raw  iiiatorial.'!  ami  their  preparation:  Apiiemlix  to  .Annual  K(“port  of 
I^ennsylvania  Stati'  Coll.-Ke  IShs-lsftP,  e>ff.  iloe.  '2‘1,  lip.  7-2(1, 

= Itastin,  E.  S.,  Eeonoinie  (teolotty  of  the  felils]iar  ileposit.s  of  the  Uniteil  States:  U.  S. 
Geol.  Survey  Pull.  42ll,  pp.  ItilO. 

AVatts,  -A.  S.,  The  feMspars  of  the  Xew  Knp'laml  ami  Xorth  .Appalaehian  S'tate.s:  U.  S. 
Bur.  Mine.s  Btill.  92,  pp.  14.A-1.jS,  1910. 
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USES 


Ecld.spar  is  a mineral  produced  in  the  United  States  largely  in 
iMaine,  Xeu'  Ilamp.shii-e,  ( ’onneetient.  New  York,  and  North  Carolina 
and  used  in  the  mannt'aetnre  of  pottery,  enamel  Avare,  enamel  brick, 
and  electrical  porcelain.  Eennsylvania  is  a small  pi’odncer.  The  con- 
snm])tion  in  the  United  States  is  divided  aboue  as  follows’  : 

Per  cent 


Ceramic  industries  84.0 

Rooting  nnd  cement  surfacing  6.0 

Cement  manufacture 5.0 

Scouring  soaps  and  abrasives  2.5 

Hinder  for  abi-asive  wheels,  etc 2.0 

Poniti'y  grit  0.5 


100.0 

In  the  ceramic  industry  the  gi’cat  use  is  as  a constituent  jiart  of 
both  body  and  glaze  in  true  ])orcelains,  white  ware,  and  vitritied 
sanitaiy  ware,  and  as  a constituent  of  the  slip  ( nndc'r  glaze)  and 
glaze  in  so-called  ])oi'celain  sanitary  Avare  and  enamel  brick.  In  the 
body  of  A’iti'itied  wares  feldspar  rangt'.s  fi'om  10  to  05  ]ier  cent.  It 
serves  as  a tlnx  to  bind  the  ])articles  of  clay  and  quartz  together. 
(Hazes  contain  a higher  ])crcentage,  30  to  50  per  cent,  of  feldspar. 

For  use  in  making  pottery  it  is  lanpiired  that  fehls|mr  be  nearly 
free*  from  any  minei-al  that  will  not  burn  white;  es]iecially  must  it 
be  free  from  iron-bearing  minei'als  (biotite,  hor)d)lemle,  tourmaline, 
garnet,  etc.). 

Enamels  a))plied  to  imhals  are  fused  with  feldjAsar.  Onr  modern 
gleaming  white  bathtubs  and  Avash  boAvls  are  Aisnally  made  of  cast 
iron  to  Avhieh  Avhile  still  hot  is  ajAplied  an  enamel  containing  much 
feldsimi'.  It  may  enter  into  the  manufacture  of  ])late,  AvindoAV,  and 
bottle  glass  as  a source  of  alumina  and  of  the  alkalies,  and  Avith  finor- 
s])ar  is  commonly  used  in  oi)alescent  glass. 

Small  quantities  of  the  purest  grades  of  potash  felds]>ar  are  used 
i)i  the  mannfactni’e  of  artificial  teeth.  Several  o])erators  in  Pennsyl- 
vania in  former  yeai-s  have  selected  the  best  Inmiis  or  large  crystals 
of  microcline  for  this  market.  Dental  s])ar,  as  the  quarry  men  call  it, 
used  to  bi'ing  tin*  highest  ])rice,  .I'd  to  $8  a barrel  of  350  ])onnds. 

In  some  Portland  cennmt  i)lants  Avhei'e  dust  is  collectc'd  to  re('over 
potash,  the  yield  of  ])otash  is  incianised  by  the  use  of  ]M)tash  f(‘hlspar 
in  the  batch. 

('rushed  spai'  is  used  in  considerable  (piantity  in  tin*  form  of 
grannh's  on  rooting  material  and  also  in  the  facing  on  cement  blocks, 
]mrticnlai’ly  on  those  designed  to  resemble  granite.  Eoi-  this  purpose 


1 Kni;'..  K.  -T.,  F(‘l«ls)>nr:  V.  S.  rjcol.  Siirvoy  Miiu'ral  l^t'sonrcps  1017:  ]*.  141 , 10‘^0, 
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lli("  feldspar  of  course  need  not  1)C  luuii  tirade : in  tael  a peiiiiiat  ite 
Iroiii  wliieli  llic  s|)ar  eaiiiiot  lie  separated  eeonoiii  iea  1 1 \ may  he  used 
foi'  this  piir|)ose.  i’oulli-y  yrit  is  aiiotlier  use  and  outlet  foi'  low 
”rad(*  spar.  It  need  ouly  he  crushed  and  screened  to  the  size  suit- 
ahle  to  he  attractive  to  poultry,  one  size  for  mature  or  large  fowls 
and  a smaller  size  for  ehieks. 

Scouring  .soaps  and  abrasives  made  of  feldspar  differ  from  fliose 
made  of  quartz  and  other  minerals  in  the  degree  of  hardness  of  the 
individual  grains.  Feldspar  is  slightly  softer  than  glass  and  so  less 
liable  to  scratch  windows  or  glassware  than  soaps  in  which  ([iiai’tz  oi' 
other  hardei'  minei'al  is  the  ahi'asive  snhstance. 

A small  ((uantity  of  feldsjiar  is  used  annually  for  making  carbo- 
rundum. corundum,  enieiw,  and  other  alirasive  wheels.  The  feldspar 
fuses  and  on  coolinti'  hinds  the  abrasive  grains  together. 


G EXEPvAL  DES'Cfl IPT lOX 

Feldsfiar,  or  spar  as  the  miners  call  it,  is  a gemu'al  name  for  a gi'ou]) 
of  abundant  rock-forming  minerals.  They  are  aluminosilicates  of 
jiotassium,  sodium,  calcium,  and  rarely  barium.  Only  four  of  the 
varieties  are  of  commercial  importance,  microcline.  orthoclase,  alhite, 
and  anorthite. 

Microcline,  the  iirincipal  commercial  spar  in  Pennsylvania,  is  a 
triclinic  iiotassium-aluminum  silicate.  ).A1..(  )...()SiO...  Its  color  may 
he  white,  grayish  yellow  to  ci’eam.  or  some  shade  of  red.  i\Iany  of 
the  larger  crystals  in  Pennsylvania  deposits  are  tlesh  pink  to  salmon. 

Orthoclase  is  a monoclinic  variety  of  the  same  composition  as  miero- 
cline.  These  two  differ  oidy  in  crystalline  form  and  optical  jiroperties. 

Alhite  is  a .sodium-aluminum  silicate,  Xa._.0.AF03.hSi0...  It  varies  in 
color  fi-om  pure  white  to  jiale  gremi. 

Anoi'thite  is  a calcium-aluminum  silicate,  C'aO. Al.,0.,.'2hii(  )„. 

Alhite  and  anorthite  are  the  two  ends  of  the  plagioelase  group  of 
felds])ars,  which,  with  the  intennediate  members,  show  a regular 
gradation  from  much  .^talili  and  no  lime  to  much  lime  and  no<«|gQ^^i. 

All  of  these  varieties  of  fehlsjiar  show  two  ]U'inci])al  cleavages  in- 
tersecting at  an  angle  of  about  90°.  The  angle  lietween  faces  in  the 
jiotash  spars,  mici'ocline  and  orthoclase.  is  practically  90°.  hut  that  in 
the  ]dagioclase  felds])ai's  is  8(1°,  a difference  so  slight  that  it  is  not 
readily  recognized. 

The  cleavage  faces  have  hidlliant  luster,  some  more  lu'illiant  than 
others.  Alhite  and  other  ])lagioclases  are  distinguished  fi'om  |)otash 
spai-s  by  faint,  ]ierfectly  straight  parallel  lines  oi-  striations  which 
ai'e  reHect(‘d  in  bright  light  on  the  most  brilliant  cleavage  faces. 

The  variation  in  compositifin  of  felds]iai-s  and  |)cgmatit('s  is  shown 
in  the  following  table; 


licsidts  of  a)Ktliiscs  of  Pcmisylvauia  fcldspai's  and  jyegniatites' 

J>.  .1.  Deniorost,  Oliio  Rtate  X’''iiiversity,  f’oluiiil)us,  Ohio,  analyst. 

Deposit  I Composition 
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AS80CI  ATE  D :\I  1 X EE  AES 


EeUlspar  deposits  of  the  graiiitie  tv|)e  are  essentially  coarsely  ei'ys- 
talliiie  mixtures  of  feldspars  and  quartz,  but  the  associated  minei'als 
other  than  (piartz  are  important  as  theii'  quantity  and  mode  of  oc- 
currence influence  gi'eatly  tin*  commercial  value  of  the  pegmatite*.  The 
feldspars,  (piarfz,  and  muscovife  (wliife  mica)  are  light  colored 
minerals;  black  tourmaline  and  biotite  (black  mica)  are  the  principal 
dai-k  colored  constituents.  Garnet,  magnetite,  and  green  ber\l  also 
are  usually  present, 

(Quartz.  An  essential  constituent  of  iiegmatite  and  the  commonest 
of  all  min(*rals,  ((uai'tz  (>Si()^)  is  vhile  to  gray,  though  it  may  he  pale 
])ink  or  purplish.  It  is  transparent  to  opaepie,  so  hard  that  it  is  not 
scratched  by  steel,  has  no  regular  l•leavage  faces,  and  breaks  vith 
eonchoidal  fracture.  It  may  be  intercrystal  I ized  Avith  feldspar  as 
graphic  granite,  less  intimately  mixed  with  it,  or  so  cleanly  se|)arated 
from  the  liddsjiar  as  to  form  distinct  liands.  Some  siqiarate  massi's 
of  (piartz  may  he  transjiaiamt  to  translucent  six-sided  crystals,  and 
some  nun  lun’e  a granular  structure  known  as  sugar  ({uartz.  Sugar 
quartz,  noteul  jiarticularly  in  the  dikes  lumr  Xottingham,  Chester 
County,  is  Avhite  and  semiopaque,  owing  to  minute  bubbles  of  gas, 
jirincipally  ivater  \apor,  entrapped  in  the  solidifying  silica,  and  to 
innumerable  fracture  planes  that  make  it  easily  ivdneable  to  sand. 


( lude  ciAstalliiU'  quartz  that  is  fri’e  from  iron -lu'a ring  im|nirities 
is  utilized  in  making  sandj)a])er  and  other  abrasives,  in  the  manu- 
facture of  pottery,  high  grade  tile,  and  fused  (piarfz  waiay  and  for 
other  pur])os(*s.  Iron-sfained  quartz  has  no  commercial  value  hut  is 
used  occasionally  as  building  stone  and  road  metal. 

Muscovite.  The  small,  glistening,  colorless  to  jiale  yellow  or  light 
brown  tlakes  occurring  commonly  in  pegmatite  and  known  as  isinglass 
A\hen  found  in  large  flalu's,  are  muscovite  or  whiti*  mica.  This  mineral, 
a silicate  of  alnminum  and  iiofassium,  is  easily  recognizi'd  by  the  ease 
with  which  it  may  be  s|)lit  into  |)apm--thin,  transparent,  tlexible  and 
clastic  ])Iates.  It  is  so  soft  as  to  be  .scratched  by  the  fingernail.  It 
ina\  be  found  in  large  crystals  (the  largest  .seen  by  the  writ(‘r  in  a 
Pennsylvania  feldspar  (piarry  ivas  8 inclu's  in  diameter),  it  also  occurs 
as  a ma.ssive  .s(*gregation  of  small  jilates,  particularly  along  the  wall 
of  a dike,  or  it  may  he  dissimiinated  throughont  the  dikux 

Mnsc(ivite  in  clear,  nnflawed  plates  from  which  perfect  ])ieces  at 
least  inclH's  .sipiaiv  can  b(>  cut  is  marketable  for  ehmtrical  and  other 


<-oniim‘rcial  uses  at  a good  price,  but  mica  of  this  character  has  not  been 
rmind  in  Pennsylvania.  Eargu  crystals  or  books  of  mica  are  rare  and 
almost  invariably  are  so  Hawed,  ruled,  or  stained  as  to  be  valueb*ss. 
Where  Pie  muscovite  is  .s(*gregra1  (*d  in  bands  or  lumps,  it  can  Im  sep- 
arated from  the  felds]iar  in  (piarrying  or  by  cobbing,  but  where  it  is 
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scattered  tlirougii  tlie  pegmatite-  it  is  inseparable  and  if  very  abundant 
the  S]»ar  cannot  l)e  used  for  making  pottery. 

lUotife.  Ibotite  (black  mica)  is  similar  to  muscovite  in  physical 
properties  l)ut  is  tlark  brovn  to  nearly  black,  and  somewhat  less  elastic. 
It  is  a silicate  of  i)Otasli,  iron,  and  magnesia  and  has  no  commercial 
value.  Unlike  muscovite  even  a little  of  it,  l)ecause  of  its  iron  content, 
makes  felds])ar  unsuited  for  Avliite  pottery  and  enamel.  Biotite  is 
either  present  in  abundance  or  jiractically  absent  in  pegmatite.  Where 
abTindant  it  is  likely  to  be  in  large  ci'ystals  and  can  be  sejiarated  from 
The  fekls])ar. 

'J'oimualinc.  A shiny  black  mineral  in  the  form  of  rods  up  to  a 
foot  long  and  found  not  uncommonly  in  ])(*gmatite  is  tourmaline.  It 
is  a com])lex  aluminum  silicate  of  hexagonal  crystallization  contain- 
ing boron  and  in  soine  varieties  either  iron,  magnesia,  or  the  alkalies. 
It  is  not  scratched  by  steel,  has  uneven  fracture,  is  vitreous,  and  that 
found  in  Pennsylvania  fehls])ar  de]msits  is  so  black  that  it  looks 
lik'e  anthracite.  It  must  be  completely  removed  from  feldspar  that  is 
to  be  used  for  ])ottery. 

(larnci.  The  variety  of  garnet  commonly  found  in  feldsiiar  deposits 
is  dee])  wine-red,  mmidy  ecfuidimensional,  and  ranges  in  size  from 
mere  s])ecks  to  much  fractured  translucent  ci’.vstals  2 or  2 inches  in 
diameter.  As  andradite,  the  common  garnet,  is  a calcium  iron  silicate 
its  ])resence  in  feldspar  is  highly  objectionable,  for  the  iron  in  the 
garent  will  discolor  the  fused  fe]ds])ar.  Accordingly  to  AVatts’ 
the  aildition  of  1 ])er  cent  of  ganiet  to  felds])ar  that  fuses  to  milky 
white  causes  it  to  fuse  to  an  intense  yellow  brown,  and  the  presence 
of  0.1  ])ej-  cent  of  garnet  makes  a feldspai'  unmarketable  for  use  in 
pottery,  (laiaiet  is  not  I'eadily  detected  in  the  ({uai'ry,  es])ecia11y  ■when 
it  occurs  as  small  crystals  in  ])ink  S])ar,  If  the  garnets  occur  in  well 
d(‘fin(‘d  bands  they  may  be  eliminated,  but  if  they  are  scattered  through 
1he  ])egniatite  the  expense  of  i-emoving  them  by  cobbing  is  too  great 
and  the  residt  too  nnceidain. 

A glucinum-aluminum  silicate,  2( IK ).Ak,0;..6Si( )^,  used  as  a 
gem  when  clear  and  well  colored.  It  is  ti-ansj)ai'ent  to  slightly  transln- 
oeid.  hai'der  than  felds])ar,  and  has  a snbchoncoidal  to  uneven  fracture 
and  viti'cous  luster  like  felds])ai'.  Tt  occui-s  usnally  in  hexagonal 
crystals  in  masses  of  ]>nre  feldsjiar.  Tin*  usual  coloi-  is  ])ale  blue, 
but  beryl  niay  be  golden,  gi'ecn,  or  even  pinlc.  Blue  gi'cen  beryl  is 
called  a'piamai'ine,  and  brigbt  gi'Cfui  is  emerald.  To  be  of  value  for 
gems  it  must  lx-  fi-ee  fi'om  Haws  and  perfectly  t l■ans])ar(>nt. 

Tlie  presence  of  beryl  in  feldspai-  makes  the  fused  |)ro duct  opaque 
and  so  tends  to  reduce  tlie  translucency  of  the  wal•(^  Therefori'  it  is 
obj(‘et  ionabh*  and  must  be  eliminated.  The  only  practical  way  of 


1 Watts,  op.  rit.,  p.  27. 
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doing  this  is  l)v  ■\vatohing  for  it  in  tlie  quarry  and  soi'ting  out  the 
heryld)earing  roc-k.  A ])ale  green  lieryl  intensely  tiawetl  neeui">  in 
tlie  Fazio  quarry  near  EinbreeTille. 

Cnjsfals.  Pegmatite,  the  igneous  roek  in  'wliieh  eommereial  deposits 
of  feldsjiar  is  found,  is  also  known  as  giant  granite.  As  this  name 
indicates  pegmatite  is  like  a very  coarse-grained  grajute.  The  eoarsc*- 
ness  liowever  ranges  from  little  larger  than  that  of  granite  to  i-oek 
with  feldspar  crystals  several  feet  across.  The  coarsest  pegmatite 
seen  hy  the  writei-  in  Pennsylvania  contaiiu'd  feldsj)ar  and  ([uartz 
crystals  about  8 inches  in  diameter.  iMuscovite  most  eommoidy  is  in 
flakes  only  a fraction  of  an  inch  across,  those  h)  inches  across  are  rai'e 
and  an  8-ineh  crystal  from  the  Car|)enter  quarry  near  Avondale  was 
exceptional.  Tourmaline  crystals,  s<*eii  in  the  Parreus  of  Xottingham 
Township,  Chester  County,  were  about  i'l  diameter  and  2 oi- 

3 inches  huig.  Tht‘  largest  tourmaline  ohservtal  was  about  one  foot 
long,  and  2V1>  inches  in  diametei-,  in  the  Fazio  (juarry  near  Hndiree- 
ville. 

Fnlike  granite,  the  crystals  or  grains  of  felds])ar  or  quartz  in  any 
one  spot  are  not  all  a])proximately  the  .same  size;  in  pegmatite  ad- 
jacent feldsi)ar  crystals  may  vary  by  many  diametei-s,  half  inch 
crystals  being  associated  with  others  sevei'al  inches  in  diameter. 

Graphic  (jrnnife.  Graphic  graniti'  is  a rock  composed  of  feldspar 
and  quartz  in  which  the  (juartz  is  so  dis])osed  in  the  feldsjiar  that  in 
cross  section  it  has  some  resemblance  to  llehi-ew  and  cumdform  widt- 
ing,  and  from  this  deidves  its  name.  Tliei-e  are  flue-graiiu*d  and 

coarse-grained  jfliases,  hut  evidence  ])oints  to  a nearly  constant  ])roj)or- 
tion  of  70  to  80  ])ci'  cent  feldspar  and  20  to  30  i>er  cent  (piartz. 

As  much  of  the  material  mined  for  feldspar  is  graphic  granite,  and 
the  finer-grained  graiihic  graidte  appears  to  contain  a lai’ger  ])(u-cent- 
age  of  quartz  than  the  coarser  kind,  the  fact  that  whether  coarse  or 
fine,  the  ]U-oportion  is  about  the  same,  is  of  economic  imjiortance.  A 

certain  amount  of  ]un-e  feldspar  added  to  gra]fliic  granite  reduces 

the  percentage  of  cpiartz  in  the  gronnd  ])i-oduct  to  the  standard  grade. 
Gonsumers  should  think  of  gra])hie  granite  as  a])proximating  74  ])cr 
cent  feldspar  and  26  per  cent  quartz,  from  which  flgui’es  it  will 

vary  only  slightly.  It  needs  therefore  only  a moderate  amount  of 
])ure  s]iar  to  bring  gra])hic  graidte  up  to  ceramic  reepdrements. 

G F (4L  OGT f ' O C CV  R R FXC^  E 

Although  feldspiir  is  a ])rincipal  constituent  of  igneous  i-ocks,  it  is 
raiady  in  suffieimitly  large  ery.stals  or  readily  siqiarahle  from  other 
minerals  to  he  of  comnieiadal  im))ortance.  In  some  gi-anitie  rocks 
f('lds|)ar  is  (it)  ]>er  cent  of  the  mineral  aggregate  hut  the  grains  are 
so  small  and  so  intimately  mixed  with  other  minerals  that  the  rock 
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lias  no  value  as  a source  of  feldsiiar.  The  common  source  of  feldspar 
is  pegmatites — igneous  rocks  of  very  coarse  and  in-egular  texture. 
These  rocks  vaiy  -widely  in  mineral  composition  but  only  two  types 
yield  sjiar  of  commercial  imimrtance : (1)  the  granite  pegmatites, 

which  ai-e  the  same  as  granite  except  that  the  grains  are  very  mnch 
larger,  and  (2)  the  soda  pegmatites,  which  consist  of  soda  feldspar 
(albite)  and  a small  (piantity  of  hornblende,  but  contain  no  quartz 
or  tourmaline.  i\lost  feldspar  (juarries  are  in  granite  pegmatite,  but 
a very  few  in  Pennsjdvania  and  Maryland  are  in  soda  pegmatite. 

Pegmatites  are  usually  considered  to  rejiresent  the  final  stage  of 
solidification  of  molten  magma.  Their  occurrence  in  Pennsjdvania, 
with  rare  excaqitions,  is  limited  to  the  area  of  crystalline  rocks  in  the 
southeastern  ])art  of  the  State.  (Figure  1.)  This  residual  molten 


liquid  is  similar  to  granite  )nagma  save  that  it  contains  a concentra- 
tion of  some  of  the  rai’er  constituents  which  accelerate  the  growth 
of  ciw'stals  during  crystallization.  The  coarsely  crystalline  chai’acter 
of  most  pegmatites,  then,  is  due  to  the  catalytic  action  of  tluoiune, 
boron,  chloi'ine,  tungsten,  or  sindlar  constituents  although  none  of 
these  elements  are  found  in  the  i-esultant  crystals.  Such  elements  are 
called  mineralizers.  The  molten  magma  of  the  pegmatite  Avas  forced 
into  ci'acks  or  opened  and  filled  lines  of  weakness  in  the  country  rock. 
As  a result,  the  pegmatites  are^  iri'egulai'  in  shape  and  usually  notice- 
ably leiilicular.  4'hese  intnnh'd  massi's  are  known  as  dikes  and  sills, 
(hqxmding  on  whetber  their  |)osition  is  nioi'e  neai’ly  vtuhical  or  hori- 
zontal. A tlike  or  sill  may  have  considerable  length  but  pinch  and 
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iswell  along  its  eourse.  For  instaiu-o,  a jirgiiiatitc  dike  may  lu*  l.iKMI 
feet  long  and  not  more  than  '2  or  d feet  wide  t liroiiglmul  much  of  its 
length,  V)iit  swell  at  a few  plaees  to  51)  feet  or  more. 

Pegmatite  tlikes  and  sills  vary  widely  in  eliaraeter.  The  roek  may 
be  of  a eomparatively  uniform  texture  throughout,  oi-  it  may  eon- 
sist  of  a numher  of  distinct  and  separate  bauds  of  widely  differing 
eompositiou.  lii  the  first  ease  the  dike  rejiresents  a single  tiuid  or 
molten  intrusion,  hvit  a l)anded  dike  indieates  several  distinet  ])eriods 
of  soliditieation.  The  eontaet  with  the  inelosing  walls  )uay  lie  indis- 
tinct, as  if  the  dike  had  been  intruded  l)efore  the  walls  were  eonpilettdy 
solidified  or  as  if  the  intruded  material  had  slightly  melted  and  blended 
with  the  wall  rock;  or  the  eontaet  may  he  very  sharp  and  distinet. 

If  the  erystallizatioii  is  very  coarse  or  the  dike  consists  of  distinet 
hands,  feldspar  may  he  obtained  in  commercial  (piantity  ipute  free 
from  other  minerals.  In  most  dikes,  however,  feldspar  and  ([uartz 
are  intimately  intergrown,  and  fairly  pure  spar  ean  he  obtained  only 
by  careful  elimination  of  such  associated  minerals  as  occur  in  lumps. 

Not  oidy  are  iiegmatite  dikes  very  irregular  in  shape,  as  is  to  lie 
expected  of  a mass  intruded  under  varying  jiressnre  into  rock  differ- 
ing in  density  and  kind,  but  also  the  structure  of  a dike  is  variable, 
(’oarsely  crystalline  pegmatite,  almost  exclusively  feldspar  and  cpiartz. 
may  change  abrujitly  to  a finely  crystalline  rock  containing  several 
other  minerals  which  render  it  valueless  as  a source  of  commercial 
feldspar.  In  the  larger  bodies  of  pegmatite  may  lie  found  large  bodies 
or  horses  of  the  wall  rock,  which  must  be  omitted  in  mining  or  dis- 
carded. A pegmatite  dike  may  lie  remarkably  clean  or  free  from  im- 
purities in  the  upper  i>art  and  change  at  a depth  of  15  feet  or  so 
to  granite  carrying  hiotite  and  hondilende,  or  the  cap  of  a dike  may 
be  valueless  for  commereial  feldsi)ar  but  at  a deiffh  of  two  or  three 
feet  under  the  surface  may  be  excellent  material.  Also  a dike  may 
be  many  feet  wide  but  conpiosed  of  different  bands,  some  of  cleai^  feld- 
spar, some  almost  wholly  of  quartz,  and  some  heavily  eharged  with 
mica.  In  this  case  oidy  a small  portion,  two  or  three  narrow  bands 
out  of  the  whole  width,  may  be  worth  mining  for  s]iar. 

As  pegmatite  is  generally  conceded  to  come  from  the  suliterramain 
mass  of  molten  material  whieh  on  cooling  formed  gi'anite,  so  it  is 
natural  that  most  jiegmatite  dikes  ai'e  in  granitt*  oi'  granitie  roeks. 
The  creviees,  liowevei',  into  which  the  pegmatite  was  intruded  may 
extend  lieyond  the  granite*  mass  into  other  kdnds  of  roek. 

PETKOdllAPIIY 

During  the  megascopic  examination  of  samiiles  of  feldspars  from 
quarries  meutioned  in  this  rejmrt  some  dmdit  was  encoimtere'd  as  to 
the  exaet  identity  of  a few  of  the  specimeiis.  Sinee*  the  study  of  the 
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optical  |)i‘op(‘i'tie,s  is  the  only  certaiu  means  of  identification  it  Avas 
(l(‘emed  advisable  to  have  thin  sections*  niad<‘  of  the  questionable 
sami)les.  Fi-oni  their  study  it  is  impossible  to  attemi)t  a thorough 
petrograi)hic  report  on  the  feldspars  of  southeastern  Pennsylvania 
bur  they  do  show  some  rather  interesting  facts  Avhicli  Ave  may  add 
to  our  knoAvledge  of  Pennsylvania  geology. 

Petrographically,  the  feldspars  of  imj)ortance  in  the  quarry  district 
are  microcline,  orthoclase,  the  jilagioclase  group,  and  perthite.  Micro- 
cline  (KAlSiaOs)  is  found  in  many  localities  in  the  form  of  unaltered 
fi-ag]nents  of  vai-ying  sizes  shoAving  Avell  developed  cross  hatching 
or  gridiron  structure.  The  only  typical  ortlioelase  examined  Avas 
the  thin  section  from  the  iUereditli  quariy,  although  it  occurs  in  small 
ci-ystals  as  a ])artial  constituent  of  several  of  the  sections.  Ortlioelase 
has  the  same  chemical  formula  and  many  jdiysical  projierties  the 
same  as  microcline.  In  the  thin  section,  hoAvcAun-,  they  are  easily 
distingnished  as  sIioavu  by  contrasting  Plates  X-Xl  Avith  Plate  IX,  B. 

The  end  members  of  the  plagioclase  group,  alhite  (NaAbSi^Os)  and 
anorthite  (CaALSi^OJ,  are  isomorphous  to  the  fullest  sense  of  the 
term  ; that  is,  the  chemical  composition  may  A’ary  Avith  onl.v  a A^ery 
small  change  in  the  crystal  form.  Xo  detinite  boundary  can  he  estab- 
lished lietAveen  any  tAvo  members  of  the  group  foi'  the  tAvo  comiiositions 
may  unite  as  solid  solutions  in  cA^ery  jiroportion.  The  result  is  a 
gradual  gradation  from  one  to  tin*  other.  The  folloAving  limits'  may 
be  adojited  to  identify  the  six  most  common  members  of  the  group: 


Alhite  alhite  + anorthite^  to  alhite,;  -j-  anorthite^ 

Oligoclase  alhite,,  anorthite^  to  alhite,,  + anorthite^ 

Andesiue  alhite,  anorthite^  to  alhite,  -|-  anorthite^ 

Pahradoi-ite  . . .alhite^  + anorthite,  to  alhitC;  -|-  anorthite, 

B.N’toAvnite  alhite;  + anorthite,  to  alhitC;  anorthite,, 

Anorthite  alhite,  -|-  anorthite,,  to  alhitCo  anorthite 


From  their  jihysical  aiijiearance  or  from  chemical  analyses  there 
is  no  Avay  to  determine  the  iiosition  in  the  table  of  the  various 
siiecimens.  Ojitically,  hoAvever,  tluy  may  he  classified  by  noting  the 
extinction  angle  of  the  fragments  in  the  thin  section.  In  the  ordinary 
thin  section  Avhere  the  orientation  of  the  grains  is  unknoAvn  it  is  im- 
possible to  atteiu])t  a technical  method  of  measuring  the  angle.  A 
fairly  accurate  classification  can  he  made  h,\'  measuring  the  angle  he- 
tAveen  the  tAvinning  striations  and  the  jmsition  of  total  extinction 
and  locating  its  ])Osition  in  the  following  classification:  alhite,  4°  to 
1G°  ; oligoclase,  0°  to  4°  ; andesine.  17°  to  80°  ; lahradorite,  80°  to  40°  ; 
hytoAvnite,  40°  to  h0°  ; anorthite,  h0° — . 


*A  thin  section  is  :i  rock  Siuiipic  gronnd  to  inipcr  tiiinncss  (.Oh  in.  in.)  and  mounted  on 
a t-dass  siiiic:  8, .500  of  these  poiisiied  sections  «ouid  make  a stack  oniy  an  inch  iiigh. 

1 riiiiiips,  .V.  H.  AlineralOKy , li.  414. 
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In  the  sections  exaniinetl  the  range  of  extinction  angles  was  from 
0°  or  parallel  extinction  nj)  to  ahont  2l)°  or  a little  ahove.  This 
indicates  that  the  plagioclase  feldspar  found  in  the  (piarry  material 
is  ])rineipally  from  the  alhite  end  of  the  seines. 

Pertliite,  an  intergrowth  of  orthoclase  or  microcline  with  plagioclas(X 
is  a common  feldspar  con.stitnent  of  pegmatite  rocks  in  southeastern 
Pennsylvania.  The  most  prevalent  occurrence  is  microperthite  in 
which  the  intergrowth  is  so  minute  that  its  character  is  not  recognized 
except  by  the  aid  of  a microscope  (PI.  V.  A).  In  some  specimens 
the  microperthitic  material  makes  up  most  of  the  section  ami  in  others 
it  aiiiM'ars  to  occur  as  injected  material  tilling  cracks  and  weaker 
liortions  of  tlie  ])redominate  mineral  (PI.  X.  B and  XI,  A).  Several 
authorities'^  have  discussed  the  nature  of  these  iierthitic  iuternrowths 
and  the  general  concensus  of  ojiinion  at  jiresent  seems  to  account 
for  their  formation  by  a ju'ocess  of  replacement  and  injection 
during  end  stage  crystallization  of  the  magma.  Sonu*  of  the  sections 
examined  show  evidences  of  such  a process,  at  least  noticeable  enough 
to  warrant  further  investigation  if  additional  proofs  of  such  ]irocesses 
are  being  sought.  Another  ]ierthitie  intergrowth  known  as  cryi)to])er- 
th.ite  refers  to  the  intermixture  of  orthoclase  and  plagioclase  in  sneh  a 
minute  union  that  the  individual  feldsjiar  fragments  are  indiscernible 
even  with  a high  power  microscojie.  Three  of  the  sections  examined 
seem  to  show  this  cryptoperthitc.  The  plagioclase  of  the  ]ierthite  is 
usually  oligoelasc  although  all  gradations  to  alhite  occur;  the  more  basic 
members  of  the  group  are  almost  unknown  in  these  samples.  Prom 
the  ceramic  or  the  chemical  view])oint.  then.  ])crthite  is  the  c(piivalent 
of  orthoclase  or  microcline  to  which  has  been  added  either  alhite  or 
oligoclase  in  varying  quantities  depending  upon  the  ratio  of  orthoclase 
to  plagioclase  in  the  intergrow'th. 

Tlnu'c  is  a marked  absence  of  accessory  minerals  in  microscopii- 
sizes;  biotite  and  other  detrimental  accessories  usually  occui"  in  (pian- 
tities  segregated  in  definite  parts  of  the  dike.  Secondary  altei-ation. 
])articnlarly  the  breaking  down  of  the  feldspars  to  form  sericife 
f (ILKAl  AiO^)  ,j]  and  kaolin  (TIjAl.ySi^Op) , is  (piite  evident  in  much 
of  the  material.  These  minerals  unless  well  develoi)el  ai'e  not  un- 
desirable because  the  alteration  ])roducts  are  nearly  e<piivalent  chem- 
ically to  the  original  fclds|)ar.  Comjdetely  altered  material,  however, 
would  have  entirely  different  ]u-o])ertics  ; in  fact,  commercial  deposits 
of  kaolin  ai-e  the  result  of  the  alt(u-ation  of  feldspars  or  related 
minei-als. 

*Alliiigs,  II.  L.  'J'he  iiiinoralojrraiihv*  of  thn  feMspars:  Jour,  of  (Jool.,  vol.  XXIX.  i* 
1921:  vol.  XXXI.  p.  2-'2.  192:1. 

Colony,  R.  S..  1’ho  final  oon.«oli<lation  iiiipnoinoiia  in  th<*  crystallization  of  i^rncous  rocks: 
-Tonr.  of  Gool..  vol.  XXXT,  p.  199,  192:1. 

IiMiiikB'^.  IX.  Tjrncons  rocks. 

Kcinp.  .1.  F..  The  jtcKinatitcs:  Fcon.  rPsil..  vol.  XIX,  Dcccinlwr.  1924, 

AViiicholl.  -\ . X.,  Klcnicnts  of  ojiticnl  iiiiin‘r;iRiL’’y. 
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I’lintoinici'ograplis  and  descriptions  of  tlio  lliin  sections  accompany 
the  d(‘sci-iptions  of  the  ({uarries  from  which  tliey  were  taken.  Un- 
toi't iinat(‘ly,  sections  from  all  the  (piandes  ai'c  not  available  hut  in 
numy  instances  one  section  is  nndonl)tedly  typical  of  several  ((uarries 
in  the  same  locality. 


MIXING 

I’l'actieally  all  pi'odnction  of  feldspar  in  Pennsylvania  has  been  by 
simple  o])en  ]>it  methods.  In  only  two  localities,  ( Bi'andywine  Summit 
and  Ghatham)  was  nndei’gi’onnd  mining  done  hy  drifts;  a ])rospect 
drift  is  i'e])ortetl  as  having  been  dihven  in  the  iiegmatite  dike  at 
A vondah'. 

Simple  i>its  snide  on  the  outcrops  or  cuts  made  along  a dike  will 
desc-rihe  most  of  the  develojiements.  In  a few  jilaces  work  has  con- 
tinued until  a hole  has  been  made  a hundred  yards  long  and  so  deep 
that  d(‘rricks  were  reipiired  for  hoisting. 

In  Pennsylvania  and  IMaryland,  unlike  New  York  and  the  New  Eng- 
land States,  the  feldsjiar  localities  are  nnglaciated  and  the  surface 
ex])osures  are  deeply  weathered.  This  permits  excavation  with  ]>ick 
and  shovel,  and  in  most  of  the  (hpiosits  this  in  the  only  method  that 
has  been  used. 

In  1927  the  ipiarry  south  of  Emhreeville  was  worked  liy  sinking 
vei-tical  drill  lioles  behind  tlie  face,  and  blowing  it  down,  as  in  quarry- 
ing for  crushed  stone.  The  larger  lumps  are  then  broken  by  sledge 
oi'  by  dynamite.  Tlie  ore  is  loaded  by  hand  into  quarry  cars  and  run 
out  on  top  of  the  waste  pih*.  Here  the  material  is  sorted;  waste  goes 
over  the  dump  and  the  ore  is  ])ih‘d  near  the  edge.  The  oi'e  is  broken 
with  a light  sledge  or  hammer  to  remove  the  waste  and  sort  out  the 
marketable  s]>ar.  The  sorted  sjiar  is  piled  on  the  levelled  top  of  the 
waste  dumj)  where  it  is  exposed  to  the  weather  and  cleaned  by  rain 
until  a carload  has  accumulated. 

At  the  Baker  ipiarry  the  rock  is  brought  down  by  pick  and  bar, 
mauled  when  necessary,  and  loaded  on  a wheelbarrow,  by  which  it  is 
moved  to  a stock  ])ile  on  the  quarry  floor.  Little  sorting  is  done 
because  most  of  the  rock  is  second  grade  s]>ar,  and  that  not  fit  for 
grinding  is  left  in  ]ilace. 


iillBLTNG 

h'he  one  grinding  mill,  that  of  the  Atmuhean  h’eldspar  Co.,  at  Tongh- 
kcnanion,  alongside  the  IMaryland  Division  of  tin*  Pennsylvatna  Rail- 
I'oad  after  runidng  for  many  years,  was  destroyed  by  fiiT  in  1928.  S]>ar 
hronght  to  the  mill  by  tnick  was  stored  under  a shed  until  Jieeded. 
Tt  wa.s  ground  in  a stone  chaser  mill,  fi-om  which  it  went  to  three 
)>cbbh'  mills,  Accoi'ding  to  Pobci't  l\.  Jacobs,  •who  ran  the  mill,  the 
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spai'  A\as  iMilx’ci'izail  unlil  ST)  per  ccnl  would  pass  a d’J.)  mosli  sri'ccii. 
Tli<‘  liidslicd  product  was  sacked  and  shipped  Tor  use  iu  potterx’  and 
eiiaiiiel  ware. 

A eha.ser  mill  consists  ot  two  bulirstone  wlieels  about  9 to  o feet  iu 
diameter  and  12  to  IS  inches  thick,  attached  to  each  other  l>y  a Imri- 
zontal  axis,  as  are  the  wlunds  of  a eai't.  The  horizontal  axis  is  attaclnal 
at  its  middle  to  a vertical  rotating'  shaft,  which  causes  the  bulirstone 
wheels  to  travel  over  a bulirstone  bed,  the  feldspar  beine-  crushed  be- 
tween the  wheels  and  the  bed.  The  matm'ial  as  it  comes  from  the  chasers 
is  screeiKMl,  tin*  tailing’s  b(*inc'  returned  to  tin*  chaser  mill  for  reerushin". 
while  the  tines  go  to  the  tube  mills  for  tluur  final  .u'rindin.a'.  The  tube 
mills  consist  of  steel  cylinders  revolving  on  a horizontal  axis.  They 
are  usually  lined  either  with  hard  xvood  blocks  or  with  blocks  made  ot 
natural  or  artihcial  siliceous  bricks,  and  are  charged  with  Hint  |M‘bbh‘s 
2 to  8 inches  in  diameter. 

The  S])arvetta  grinding  ])laut  had  three  7-foot  Indirstones  set  Hal 
on  the  ground  on  masonry  foundations,  ami  the  chasers  wen*  5-fcet 
in  diameter.  These  stones,  still  at  the  mine,  are  coarse  (]uartzose 
sandstone  with  quartz  pelibles  ranging  in  size  u]x  to  half  an  inch  or 
more. 


PHODUCTTON 

According  to  the  T.  8.  Oeological  Survey,  which  began  to  get  fairly 
coni|)lete  Hgures  of  felds])ar  ]U'oduction  about  1900,  the  output  in 
Pennsylvania  in  the  Hrst  20  years  of  this  century  was  about  205,000 
tons,  and  brought  the  [iroduccrs  and  local  grinding  mills  over  81,990.- 
000.  The  average  annual  ])roduction  in  those  years  was  about  13,000 
tons,  and  the  annual  income  aliout  .8100,000. 

Since  1920  the  industry  has  decreasetl.  Some  present  and  former 
producers  sa.v  that  with  the  ]u*esent  high  cost  of  unskilled  ((uarry 
labor,  there  is  no  proHt  in  mining  feldsjiar  at  ]>resent  ])rices.  The 
writer  believes  that  this  mineral  resource  is  not  exhausted,  that  some 
of  the  de])Osits  still  contain  as  much  unmined  spar  as  has  been  taken 
from  them;  that  other  commercial  bodies  of  sjiar  remain  undiscovei'ed 
in  this  same  region,  and  that  a natui'al  resource  capable  of  yielding 
8100,000  annually  to  a few  small  communities  is  worthy  of  further 
consideration. 

The  aceonqianying  table  comjuled  from  IMineral  K'esources  of  the 
I'nited  States,  shows  the  annual  production  of  crude  and  of  ground 
or  refined  feldspar.  The  av(*rage  ])rice  for  crude  S])ar  xvas  a little 
over  83.00  a ton  for  many  years,  but  fell  to  82.50  in  1915.  and  rose  to 
89.47  in  1920.  In  1925  it  was  83.55, 
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I'l'od iicl luH  dj  Icldspar  in  I'r n nsijl rn nin , 1 ddS 


Yoar 

Crude 

(iround 

Crude  and  Ground 

Tons 

'J'OIIS 

V alue 

'J’ons 

Value 

Total 

Avfre. 

Total 

Avge . 

li)02 

ii,:lS8 

$19,923 

$3.12 

8,733 

$95,776 

$10.!)6 

15,121 

$115,699 

4,4S5 

14,396 

3,21 

9,066 

78,. 509 

8.66 

13,551 

02,905 

I!M)4  

, 7.')S 

9,770 

2.00 

17,319 

136,3,84 

7.87 

21,077 

146.154 

li)05 

* 

* ! 

inon 

4,n04 

17,095 

3. 84 

13,863 

11 1,.535 

8.26 

18.467 

132,230 

1!H)7  _ _ . 

7, .‘4(17 

2S,lf)9 

.".82 

12.266 

108,679 

8.. 86 

19,633 

136,. 847 

llKhS 

Ki,22ti 

3.61 

10,473 

00,276 

8.62 

14,089 

103,502 

9,K« 

30,007 

3.30 

9,470 

81,399 

S..59 

18,573 

111,460 

If'lO  __ 

3,751 

12,611 

3.36 

11,340 

92,140 

8.12 

15,091 

104,751 

inu  

2,‘)C7 

9,078 

3.06 

10,317 

02,012 

8.92 

13,284 

101,090 

1012  

1,94’ 

4 ,985 

2.56 

7,. 504 

6G,a02 

8.  S3 

9,451 

71,287 

S.fiSj 

19,4.54 

5.28 

.5,944 

.56,397 

9.49 

9.629 

75,851 

\9U  __ 

2,843 

19, 1(12 

3.57 

7,258 

61,231 

S.44 

10.101 

71,393 

i!nr>  

* 

* 

* 

* 

6,395 

47,025 

IPKl 

7,. 342 

56,. 323 

PM7 

8,939 

-18,7^6 

5.4a 

10,013 

91,208 

IPiS  __  , 

4 . r;s9 

27,651 

6.30 

4,916 

57,269 

1919  . . 

* 

* 

ut20 

' 

S,.562 

81,104 

1921  

* 

* 

* 

* 

* 

1!)22 


* 


* 


* 


* 


1923  . 

2,060 

6, .355  3.07  * 

* 

* 

1924  

1.481 

4,763  3.22  * 

* * 

* 

1925  - _ 

1,330 

4,722  3.55  * 

*■  * 

* 

1926  . . 

1,484 

4,492  3.03  * 

* ' * 

* 

1927 

3. 9.3,8 

24,2.57  6.14  

I92S 

2,052 

8, ,851  4.. 31  

* FiKuio's  not  )>of*aiise  to  do  so  \vonl<i  rovcal  individual  iToduction . 


ill  1007  P(*iiHsyl vania  i'aii]v(‘(l  second  aiiiono'  flip  States  foi-  quantity 
of  cnide  felds])ar  i)ro(lnced.  0\ni  v(*ai'S  a«’o  Inn'  jU'oduct  "was  sixth  in 
quantity  and  foni-tli  in  value.  In  1028  (the  latest  year  for  which 
tiynres  ai-e  available  at  the  time  of  writing')  Pennsylvania  holds  eio'lith 
l)laee  with  an  ouli)iit  of  2,052  tons,  as  a»’ainst  105,560  tons  for  North 
Pai’olina,  and  210,811  tons  foi'  the  Tainted  States.  ITei-  output  there- 
foi'(‘  is  less  than  oii(‘  pei'  cent  of  the  country's  onl  put. 
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EXPUJWiON  ■ 

^sksysvi!i®  Cpsfi  ars«.8aft;map«  and 

narb!®  Wisshieksn  gneiss, 

10  Fasio  X ?4  Darf  gte^ 

X ! i L&f faHy  X !S  Ches?srH«^ 

s XI£Wa!k®r  XfSBunting 

ii!e  XI3Bra?id’/w!R®Summit  XS7Ha33e>» 

3c«3s  . xiSBaothwy?! 

^ * «IL£S 


Oeoixkisc  Mai-  op  PwNai-AL  Pkloui-as  Aiuu  in  CBBuntn  akb  D»AWArcs  Coan7f*8,  PawHsriVAjnA 

{kt«lo»y  by  y.  B**C033S,  S.  D,  Kaapf,  snfl  A.  I.  JonM 
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In  1M17  the  pi'iccs  foi'  1 ’ni ns\  I \-;i n i;i  cnidc  rjiii^'nd  I'roni  +2  I'or  ^rits 
1(1  for  the  liottcr  griidcs  of  potlory  spar,  with  the  ax'orayo  pi’ico  wadi 
o\a>r  •+d.  (ii’oniid  spar  sold  I'roin  +7.20  to  $12  and  axa-rayaal  $10. 2d. 
In  1027)  11i(“  avei-aye  valiu*  of  all  crudo  spar  [ii'oducod  in  I’onnsylvania 
was  $3.7)7)  a ton.  or  $3  h's.s  par  ton  than  the  average  valne  in  Con- 
nectient,  New  York  and  North  (darolina,  and  as  eonipai'etl  with  $0.0-! 
for  llaine  and  $7.08  for  the  Tnited  States. 

(Ji’inding'  adds  nineh  to  the  value.  The  artwage  value  of  ground 
doniestie  feldspar  at  tlie  mill  in  recent  years  has  been  ladwemi  $10 
find  $17.  in  1025  I'ennessee  sold  one-thii'd  of  tlu'  country's  output 
of  ground  spar  at  an  avei-age  of  $12.97)  pei-  ton,  X(wv  Jersey  21  ]>ci'  cent 
at  $19.41  and  Jlaim*  14  per  cent  at  $18.76.  Ibumsyl vaida 's  tigui'cs 
cannot  be  ])ublished  without  revealing  indi\i:’,ual  mill  production. 

About  27). 000  to  37), 000  tons  of  cnule  f(ddspar  is  im])oi-ted  annually 
fi'oni  (‘anada.  at  an  avei'age  value  ueai’  $8  ])er  ton.  Jlost  of  this  spai' 
is  gi'ound  in  New  York  State.  A small  quantity  of  Canadian  sjiai 
was  ground  in  the  null  of  flu*  American  Felds])ar  ('o.,  at  Toughk'cn- 
amon.  in  1925. 


DESCRIPTION  OF  DEPOSITS 


The  felds])ar  de))osits  of  Pennsylvaiua  so  far  as  known  ai-e  all  in  the 
southeastern  corner  of  the  State  in  oi-  ad.jacent  to  Chcstci'  and  D(da- 
ware  counties.  All  that  have  lu'cn  described  by  other  writei’s  have 


Figiii'o  ytaj)  of  feldspar  <|iiai'iies  in  tin'  l{anens,  AVest  Xottiiigliain 

Township,  ('hester  ('onnt.v 
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Ih'(‘ii  visited  as  well  as  several  nlhei-  deposits  not  |)i'evionsly  deseribed. 
'riiere  ai'e  about  twindy-tive,  of  wbieb  al)on1  twenty  ai'e  in  Cbester 
(’oiiidy  and  tbe  others  in  Delawan*  (’onnty.  Tins  deseri])tion  will 
proeeed  from  west  to  east  b(*ginning-  with  the  sontliwest  eornei'  of 
Chester  County. 


CHItSTEK  rOlM'Y 
AVest  Xot(in<>liaiH  Township 

In  the  extreme  southwest  corner  of  West  Xott Ingham  Township  and 
h(‘tween  two  and  tiu-ee  miles  southwest  of  Xottingham  I’ost  Office  in 
an  ai'f'a  kniown  as  “The  Barrens”  is  a group  of  felds|)ar  deposits  that 
Inis  he(‘n  work(‘d  foi"  many  years  and  still  is  ])i'odueing  feldspar  in  a 
small  way  (Figure  2).  The  principal  o])erations  were  concluded  25  or 


J’latc  II.  Spaivctta  I'eldspar  quarry 


do  years  ago.  The  largest  dej)osits  in  this  group  are  known  as  the 
Sparvetta,  Keystone,  and  Brandywine. 

Sparrefta  qiian'ii.  The  large  o]ien  ])it  known  as  the  Sparvetta 
(pianw  (Plate  II)  and  opei’ated  formerly  by  the  S])arvetta  iUiinng 
Company  is  located  8 miles  southwest  of  Xottingham  and  IV2  miles  west 
of  Sylmai-.  Maryland.  It  is  V;  niile  north  of  the  State  line  on  the  head 
of  a small  branch  of  Stone  Run.  This  is  one  of  a groiip  of  openings 
apparejitlx'  on  the  same  felds])ar  vein  which  extends  in  a X^.55°*W. 
dii-ection.  Tin*  S])ai‘vetta  (piarry,  although  described  both  bj^  Bastin 
and  Watts  as  being  an  open  ])it  400  or  500  feet  long,  was  found  by  the 
wi-iter  to  be  810  feet  long  and  150  feet  wide.  Southwest  of  it  150  feet 
is  another  ])it  about  50  feet  long,  and  if  these  two  were  formerly  co)i- 
tinuons  and  have  subsequently  been  separated  by  filling,  the  re])orted 
length  of  500  feet  is  accounted  for.  The  Sparvetta  ({uarry  now  filled 
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witli  \vat(M'  is  said  to  have  a maximuni  deplli  of  SO  fe<‘t.  Aeeoi'diti^'  to 
JJastiid  till'  (piai'i'y  ta()s  two  m‘ai'l\'  parallid  feldspar  masses  of  difteiaod 
dip,  “tlie  dip  of  one  being'  aj)i)roximately  vertieal,  while  that  of  the 
otlier  is  so  inclined  that  it  joins  tlie  first  near  the  bottom  of  the  (piari'y 
to  form  a single  vein.  The  southwestern  of  these  two  felds])ar  masses 
is  oidy  n to  10  feet  wide  near  the  surface  but  bi'oadens  downward. 
There  is  no  evidence  that  the  ]mgmatite  dies  out  for  some  litth‘  distance 
in  either  direction  along  its  trenil,  and  presumably  it  also  eoidinnes 
downward  to  a considerable  de])th.  The  wall  rock  is  sei'pentimx  dark 
green  to  neai'ly  l)lack  in  color.  At  the  contact  between  tbe  iH*gmatit(‘ 
and  the  ser])entine  within  a zone  that  is  for  the  most  }>art  about  a foot 
wide,  talc  and  some  fibrous  ser])entine  are  commonly  develo|)(‘d,  the 
fibers  of  the  sei-])entine  being  oidented  per])endiculai-  to  the  contact  and 
being  mostly  1 inch  to  lVi>  inches  in  length.  Neither  of  these  minei'als 
is  utilized  eomim'rcially. ' ’ 

Qnai'rying  was  done  by  steam  drilling,  blasting  and  hoist ing  by 


I*lat(“  HI.  HuhrstoiK's,  waste  piles,  and  I'liiiis  of  mill  at  S])arvet(a  <]iiari-y 

derrick's  and  the  s]>ar  was  dtdivered  to  a mill  beside  tbe  ijuarry.  Here 
it  was  heated  in  a continuous  feed  kiln  and  then  spi'a\'ed  Avith  cold 
wat(‘r.  This  operation  shattered  the  s])ai'  so  that  it  ground  moi'c 
easily.  It  was  then  crnshcal  in  three  chaser  mills  of  the  usual  type  and 
gi-onml  in  tube  mills.  At  the  present  time  the  I'uins  of  the  old  kiln 
aTid  the  stones  of  the  chaser  mills  ai'e  all  that  remain  ( Plate  III  ).  'fhe 
kiln  was  built  of  sei-pentine  with  I'cd  brick  eoniers.  Tbe  null-slones 
are  of  coarse  grit  or  fine  conglomerate  consisting  of  white  fpiarfz 
pebbles  imbecUh'd  in  a coarse  sandstone,  ddirec'  of  these  stones  7 feet 
in  diameter  and  set  flat  in  a concrete  foundation,  and  7 other  stones  b 
feet  in  diann'tei'  remain  intact.  I'wo  other  stones  used  in  the  chaser 


^ Jinstin , op.  (‘it . p.  fI8. 
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mill  are  bi-oken.  Tlie  flint  pekbles  used  in  the  tnlie  mill  can  still  l)e 
toniid  scattei'od  around  the  premises.  It  is  reported  that  the  capacity 
of  the  mill  was  about  2r>  tons  in  12  lionrs. 

The  rock  in  these  veins  is  not  a g’ranite  pegmatite  like  that  in  most 
of  the  otlu'r  deposits  in  Chester  and  Delaware  connties,  l)nt  a soda 
liegmatite,  tlie  tndncipal  minerals  being  soda  feldspai’  (albite  or  olig- 
oclase)  and  liornblende.  Becanse  the  (piarry  has  been  idle  for  many 
years  and  is  fnll  of  water  nothing  can  be  determined  about  the 
character  of  tlie  vein  from  examination  of  the  present  walls.  How- 
ever, in  the  large  dnni])  (Plate  1 \’ ) on  the  sonthwest  side  of  the  ]nt 


if. 


Plate  I \ . Waste  piles  at  Sparvetta  quarry 


which  is  20  to  30  feet  high,  one  can  hud  abundant  small  pieces  of 
white,  jiink  and  gray  sjiai".  This  material  is  used  occasionally  at  the 
present  time  for  surfacing  walks  and  driveways. 

The  thin  section  of  the  samjile  from  the  tsjiarvetta  quarry  (Plate 
V,  A)  consists  of  a microperthitic  intergrowtli  of  orthoelase  and 
plagioclase  feldsjiar  which  is  speckled  with  a few  small  quartz  grains. 
All  of  the  ])lagioclase  fragments  have  the  same  orientation  and,  as  a 
ri'snlt,  extingnisli  simnltaneon.sly.  The  extinction  angle  is  quite 
small  ; in  fact,  it  may  readily  be  tenned  jiarallel  extinction.  This 
indieati's  that  the  feldsjiar  is  oligoclase  rather  than  albite.  The  ortho- 
clasi'  occni's  in  irregular  blotches  and  it  is  noticeably  cloudy  which  is 
caused  in  jiart  by  the  jirocess  of  kaolinization,  a common  secondary 
alteration  of  feldsiiars  to  kaolin.  The  white  spots  on  the  picture  are 
the  ipiai'tz  gi'ains  whose  relative  size  is  quite  apparent.  There  is  an 
occasional  small  flake  of  muscovite  which  is  undoubtedly  jirimary. 
Sm’icitiz.ation  si'ems  not  to  havi*  atfect(‘<l  the  I’ock  as  yet  although  there 
are  slight  1rac(‘s  of  its  devcloiiement.  Thei'e  are  no  iioticeable  mici'o- 
scopic  accessory  mim'rals  in  this  section  although  it  is  evident  that  they 
ai-e  )n-esent  in  other  parts  of  the  (piarry. 

The  rock  has  not  been  fractured  to  an>'  appreciable  extent;  the 
larg(‘  crack  shown  in  the  jiictnre  was  jii'obably  fonned  during  the 
grinding  of  tin'  slider  This  section  seamis  to  be  typical  of  the  pi'oduct 


^li(  roj)('i‘thit<‘ ; olijioclast*,  sli<Mviii<>  twiiiiiiii” 
stiiatioi.s;  oithoclase,  the  oivy  seiiii-altered  inat<” 
luil;  <|iiai-rz,  Ii"lit  patches.  Sparvefta  <niairv, 
( hostel- fouiity,  Peiinsylyania.  \80  ( i-ossed  iiieliols. 
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15.  Keinoleeiilai-i/.ed  feldspai-;  uhli  a feu  tia- 
meids  of  plauioelase.  Hi-andyiviiie  <|.!aii  v,  rliest,' 
( omity.  IViui.^ylvania.  \so  ( i-ossed  ni,  i,„ls.  \\ 
posed  fifteen  minutes,  artifieial  lioht 


26 


ri'din  the  SpMrvcttM  quarry ; a inicropcrtliitic  iiitorgi'owth  of  oli»oelase 
witli  a or1  liocla.sc,  iu  which  is  contained  a ininiinnin  of  (piartz  and 

otiicr  ininei'als  whose  presence  is  detrimental. 

As  aliaaidy  meidioned  150  feet  southeast  of  tJie  S])ai'vetta  cpiarry  is 
a jut  50  feet  long  on  the  same  vein  and  10  feet  between  walls.  It  is 
also  full  of  water.  100  feet  fartlier  along  the  same  southeast  course, 
is  a kidney-shaped  pool  measnidng  about  50  by  75  feet  and  100  feet 
still  fai'ther  across  the  field  in  a southeast  direction  and  just  east  of 
an  old  road  is  tlie  Keystone  quarry. 

Keijstone  quarry.  A large  open  jut  about  300  feet  long  and  150 
feet  wide  and  now  full  of  water  is  tlie  <[uarry  formerly  operated  by 
the  Keystone  Feldspar  Company  of  Philadelphia.  This  pit  like  the 
othei's  lias  its  maximum  length  from  northwest  to  southeast  along  the 
course  of  the  vein  and  is  reported  to  have  a maximum  depth  of  80 
feet.  The  s]>ar  here  is  said  to  be  iu  a single  vein  and  is  similar  to 
tliat  of  the  S'parvetta  quarry.  The  wall  rock  also  is  serpentine. 
Accoi-ding  to  Bastin  the  amount  of  material  here  seems  to  l)e  large  and 
there  is  no  indication  of  its  dying  out  for  some  distance  either  down- 
ward or  along  its  coui’se.  The  cpiarry  when  working  was  ecpiiiiped  with 
a steam  hoisting  engine,  two  derricks,  a steam  pump  and  steam  drills, 
and  employed  a crew  of  15  to  20  men.  The  ore,  instead  of  being 
milled  on  the  jirojierty  like  the  spar  jirodneed  at  the  >Si)arvetta  quarry, 
was  hauled  to  Sylmar  station  and  sold  to  other  mills  in  a crude  state. 

IV 1 lere  the  vein  shows  above  water  level  the  bank  of  the  quarry  is 
vertical,  and  where  the  bank  slopes  only  soil  is  .seen,  so  no  close  ex- 
amination could  be  made  of  the  spar  in  the  ledge.  The  long  dumps 
on  the  south  side  of  the  ])it  are  10  to  ,15  feet  high  and  contain  more  or 
less  spar  of  the  same  character  as  that  of  the  Sparvetta  quarry.  More 
muscovite  ami  hornblende  seem  to  have  been  found  here,  however. 
No  machinery  remains  on  the  property  nor  have  the  dumps  been  worked 
ovei-  for  the  sjiar  formerly  wasted.  The  Keystone  Feldsiiar  Company 
suspended  operations  in  1908. 

Ilrnnihjv'me  quarry.  Tavo  miles  southwest  of  Nottingham  and  not 
far  from  the  south  bank  of  Black  Hnn  on  the  west  side  of  a road  and 
half  a mile  north  of  the  road  forks  is  a large  pit  known  as  the  Brandy- 
Avine  cpiarry  because  it  Avas  Avorked  by  the  BramlyAvine  Summit  Kaolin 
and  Felcls])ar  Conqiany.  This  jiit  is  about  200  feet  long  and  according 
to  my  rough  measurement  60  feet  Avide.  It  has  been  rejiorted  as  90 
to  100  feet  decqi  but  i\Ir.  RhodeAvalt,  Avho  is  familiar  Avith  the  proiierty, 
says  that  the  former  superintendent  told  him  the  greate.st  depth  is 
115  feet.  This  cpiarry  is  on  a single  dike  Avhich  is  about  12  feet  Avicle 
at  the  south  end  of  the  i>it  but  broadens  at  the  north  end  and  has  a 
direction  N.10°W.  The  Avail  rock  is  serpentine  and  the  contact  is 
marked  by  a Avail  about  1 foot  thick  of  blue-gnmii  talc  now  much  de- 
composed. AVhen  Bastiii  visited  the  locality  in  1907  the  eciui|nnent 
consisted  of  dc-rrick,  steam  hoisting  engine,  steam  luiuqis  ami  drills, 


aiul  tVoiu  15  to  18  men  woi'e  eiui)loye(l.  lit*  eoiifliidos  that  the  vain 
prohaltly  (“xtfiids  botJi  to  tin*  north  and  south  Iteyond  prost'nt  oxposnri's 
aiul  that  the  dt“])osit  ean  he  assnined  to  extend  to  j^’reater  depths.  J’art 
of  the  output  Avas  sold  to  the  S|)arvetta  l\linin<i-  Conipany  and  liauh'd 
to  tli(‘ir  mill  for  grinding,  and  the  remaindei'  Avas  hauled  to  Sylniai' 
lor  shi])nieid  to  the  null  of  the  operating  eonipany  neai’  HrandyAA'ine 
Snnunit.  In  11)1’7  the  pit  Avas  full  of  AA'ater  to  Avithin  15  feet  of  the 
snrfaee  and  as  the  AA'alls  ai-e  i)raetically  vertieal  the  ledge  itself  eonid 
not  he  examined.  The  dumps  are  on  the  north  or  doAAnhill  side  of 
the  (piai’ry  and  sIioaa'  in  a AAay  the  eharaeter  of  the  prodnet.  Like  the 
.Spai'vetta  and  Keystone  Apiarries  tin*  feldspar  hei'e  is  of  the  soda 
A’ariety  lalhite)  occurring  generally  in  crystals  fi'oni  1 to  L’  inches 
aci'oss,  though  some  are  juuch  larger.  The  crude  feldspar  shades 
irom  AA'hite  through  cream  to  gray.  18o  fai'  as  ohserA’ed  <piartz  is 
al)seiit  in  the  iiegmatites  at  these  three  localities.  Tlie  pi'im-i|)al  ii'on- 
hearing  mineral  is  ]mrid)lende  AAhieh  is  nearly  hlack  as  seen  in  the 
(piarries.  It  is  an  aggregate  of  slender  crystals,  many  of  th(*m 
I’adially  arranged,  AA'hich  occupy  spaces  hetAveen  the  feldspar  grains. 
iMuscOA'ite  f)r  A\hite  mica  occurs  in  certain  |)ortions  of  the  p(g'matite, 
intmg'roAA’ii  AAuth  felds])ar  so  as  to  form  more  oi*  less  round(*d  ^iggregates 
5 to  (J  inches  across.  i\Iost  singh*  plates  of  mica  are  not  moi’e  than 
1^,2  inches  aci'oss.  Small  garnets  may  he  found  associated  AAuth  the 
feldspar. 

The  dTimps  at  the  llrandyAAdm*  ipiarry  contain  so  much  spar  that 
])ortion.s  lun’e  lu'en  Avoi'ked  oA’ei'  and  a considerahle  (piaidity  of  second 
grade  spar  has  heen  ohtaim*d  and  shipped  to  grinding  ])lants.  Recently 
some  also  has  l)(*en  utilized  loi*  surfacing  priAate  I'oadAA’ays  and  a con- 
siderahle tonnag(*  is  still  aA'ailahh*  foi*  this  |ini’|)ose. 

A small  ])art  of  the  thin  section  of  the  BrandyAA  ine  feldspai'  is  (pdte 
similar  to  the  microperthite  of  the  Siuii'vetta  ipiai-rA-.  5Iost  of  it, 
hoAA'CA'er,  consists  of  irregidarly  intergroAAui  and  oA'ei'lap|)ing  gi'ains 
of  felds])ar  from  AAduch  it  is  (pdte  difficult  to  differentiate  or  to  <*x- 
tiiigadsh  a singh*  grain.  Ki'om  the  general  chai-actei-  of  tin*  seel  ion 
it  seems  that  the  feldspar  has  heen  i'enioleculai’iz(*d  oi-  r(*oi*ganiz(*il 
AA’ldch  causes  the  mottled  appearance  as  sIioaah  hy  the  pictnia*  (Plate* 
I’L  The  iehls]Aar  is  essentially  oi'thoclase  although  it  is  (pdte 
]Arohahle  that  much  ol  it  is  a send-ohscured  micro|)(*rthitic  int(*rgroAA'th 
of  orthoclase  ami  either  alhite  or  oligoclasc.  Tin*  plagioclase  crystal 
shoAAii  in  the  c(*nter  of  tin*  |)ictnre  is  alhite*  with  an  extiTiction  angle 
ol  1()°-17°.  Oth(‘i'  parts  of  the  section  sIioaa’  d(*fiidte  grains  of  oihlio- 
clasc  ndx(‘d  AAilh  much  plagioclas(*  and  less  (ptariz,  'flic  pl;igioclas(* 
fragimuits  sIioaa’  extinclion  angles  A-arying  from  0°  1o  about  18°  AAddch 
indicate  the  ])resence  of  plagioclase  in  ;dl  ]U'opoi’tions  from  pure 
alhit(“  to  oligoclase  and  some  of  it  becoming  alkadne  euougli  to  ap- 
proach andesine. 
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Tliere  are  a fmv  flakes  of  ])rimary  iiiuscovite  hut  no  prominent 
aeeessoi'y  minerals.  Both  tlie  alteration  proeesses,  kaolinization  and 
s(‘i-ieitization  are  ([iiite  evident.  Tluu'e  is  a thin  tilm  of  serieite  l)ound- 
inii'  many  of  the  irregular  feldspar  ])artieles  and  often  it  is  this  serieite 
alfei-ation  whieh  determines  tlie  limits  of  a ])artieidar  ga-ain.  Much  of 
the  feJds])ar  shows  a coating  of  kaolin.  A few  fi'agments  of  alhite  ai’C 
nearly  entirely  ohsenred  l)y  secondary  alteration  whereas  a gi'eat  many 
of  the  detached  j)articles  of  orthoelase  are  nnnsually  fresh.  'Whatever 
the  ])i‘oce.ss  may  have  been  l)y  which  tlie  reorganized  appearance  was 
caused  it  seems  evident  that  the  resultant  rearrangement  is  more  easily 
snsc(‘ptihle  to  alteration  than  the  nndi.stni'hed  |)articles.  Desjiite  all  the 
evidence  of  metamorphism  tlie  section  shows  no  fracture  lines,  hut, 
on  the  contrary,  is  (piite  compact. 

A more  thorough  study  of  the  relation  of  the  remolecularized  feld- 
spar to  the  rest  of  the  dike  is  necessary  to  show  the  exact  character  of 
the  spar  which  was  marketed  althongh  it  was  evidently  a mixture  of 
orthoelase  wilh  the  soda  ])lagioclases,  alhite  aud  oligoclase. 

Other  opcn'uujs.  About  hOO  feet  south  of  the  Brandywine  (piarry 
and  on  the  same  side  of  the  I'oad  is  a much  smaller  pit,  and  between 
this  locality  and  the  road  corner  ^ \ mile  south  several  narrow  stringers 
of  pegmatite  are  exposed  in  the  road.  South  from  the  Brandywine 
ipiari'y  about  200  yards  across  the  hollow  on  the  east  of  the  road  is  a 
1 r(meh  driven  S.dO°W.  about  IhO  feet  between  vertical  walls  of  ser- 
p('u1iue  about  12  feet  aj)art.  'Phis  trench  ap])arently  followed  a spar 
vein  that  began  to  nan-ow  at  the  south  end  and  so  was  abandoned.  At 


I'igiii'e  ;J,  OiUline  of  r(‘l<lsp;i i’  <|iiai'iH‘.s  in  The  IJarrciis  showing  ditl'erent 

conrse.s  of  dikes 
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ihe  face  the  ti'eneli  is  about  20  tVet  deep  and  paiMly  hooded.  l*]ast 
t'l’om  tile  iSrandywiiie  (juarry  about  TOO  yards  and  across  the  bolloiv 
is  another  ]>it  60  feet  lony  and  of  irrepadar  width  up  to  2d  feet  on  a 
vein  whieh  extends  in  a X.40°AV.  direction.  Fi'oni  the  sha|)e  of  tin* 
openinp  it  may  lie  assumed  that  there  was  here  a lens  20  or  more  feiO 
wide  which  tapered  at  both  ends  to  only  2 or  3 feet.  The  pit  is  full 
of  water  aud  the  walls  rise  vertically  10  feet  or  more  above  it  so  that 
the  h'dpe  could  not  be  examined  in  detail.  Parallel  to  it  and  on  tin* 
soulh  side  only  a few  feet  away  a vein  about  2 feet  wide  was  mined 
foi-  an  equal  length  (Figure  3). 

In  this  same  locality  on  the  north  side  of  an  east-west  road  and  be- 


I’late  VI.  PVlflsiiar  ]>it  near  Cooper  log  lioiise  in  The  Barrens,  showing 

swell  ami  jiineh  of  the  dike 


tween  the  road  and  Plack  Pun  are  several  other  small  feldspar  (juarries 
on  the  jiroperty  of  Air.  Harry  Phodewalt  consisting  of  42d  acres.  The 
largest  of  the  ]uts  on  this  pro]ierty  is  about  0.3  of  a mile  northeast  of  the 
before-mentioned  cross-roads  and  200  yards  north  of  the  east-west  road. 
This  old  pit  lies  just  north  of  a log  house  known  as  the  ('ooper  jibu'C. 
Ifere  a vertical  vein  ranging  in  width  from  2 to  12  feet  or  moi-e  was 
develo]ied  for  22o  feet.  The  Auun  and  the  ])it  make  a shaiq')  bend 
from  a N.70°AY.  course  to  X.20°AV.  ( Figiu-e  3a  and  Plate  VI). 

1’he  vein  appears  to  dij)  noi'theast  b(4ow  the  water  which  Mils  this 
long  narrow  (‘xcaxat ion.  9'he  large  du.mps  at  this  iocrddy  ai'c  being 
moved  loi-  ]-oad  metal,  'riii’ee  hiindi-ed  \'ards  X.60°F.  ti'oiii  this  pit  is 
anotlic]-  one  2.)  yai'ds  long  on  a curving  vein  sw(41ing  to  about  10  fcid 
and  jiinching  at  the  ends.  Rome  good  spar  was  found  on  the  dump  and 
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filso  some  witli  a eonsicleralile  (juaiitity  of  museovite  and  biotite.  The 
walls  above  the  water  whieh  tills  the  pit  are  tieai'ly  vertical  so  that  the 
vein  could  not  be  examined.  Between  these  two  ]iits  noidh  of  the 
('oo])er  log  house  are  several  smaller  ones  all  of  which  found  spar. 
These  are  trenches  up  to  several  rods  long  on  veins  mostly  under  5 
f(M‘t  i)i  width.  Besid(‘s  the  sjnu-  there  is  in  this  immediate  locality  some 
sugary  ipiartz  that  has  b(‘en  screened  foi‘  bnilding  sand  and  a con- 
siderable quantity  of  iron  gossan  was  noted.  Just  east  of  these  pits 
and  on  a small  branch  of  Black  Run  is  an  old  seiq)entine  qnarry  al)Out 
■JOO  yai’ds  north  of  the  iMartin  Fei'gnson  honse.  This  cpiarry  furnished 
the  ser|M‘ntine  used  for  building  the  Presbyterian  Church  at  Notting- 
ham. This  chnrch  was  erected  in  1873.  The  stone  used  in  the 
William  Galbraith  honse  on  i\lt.  Vernon  Street,  Oxford  was  taken 
fi-om  this  qnarry  in  1327.  The  qnarry  fact*  is  about  25  feet  high  and 
(10  feet  long.  A 2-foof  s]>ar  vein  extending  acro.ss  the  qnarry  ims 
l)een  left  standing  as  the  (piantity  and  quality  did  not  justify  ndning 
it.  (Still  fai'ther  east  on  the  RhodeAvalt  ])i-o])erty  is  a jnt  called  the 
Join's  (inarry  because  that  is  the  nearest  house  (Plate  VTT).  This  is 


IMatc  VII.  .Ahandoned  jiit  in  Tlie  Rairens  near  Sylinar,  Chester  County 

sliowing  spar  vein 

ahont  400  yards  north,  of  the  Coojier  school.  It  is  also  full  of  water 
and  is  said  to  be  at  least  20  fei't  dec'p  on  a vein  I’linning  X.30°W.  The 
vein  as  ('xposed  now  is  about  5 fi'ct  wide  at  the  southeast  end  of  the 
ipiarry  and  S feet  at  (he  northwi'st  end.  lint  a])par('iitly  swelled  to 
15  feel  in  the  middle.  White  albite  is  ex|)osed  at  botli  ends  at  ])resent. 
■\  small  cross  vein  having  a north-.sonth  course  was  dug  to  the 
north  until  it  pinched  to  two  veins  only  a few  inches  wide.  It  is 
nmh'rstood  that  this  opening  was  made  by  the  Brandywine  (Summit 
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M'ldspar  Coiiipaiiy.  At  Ilia  norlli  end  (d'  1lds  pit  KMindcwall  has 

I'acOiitly  made  an  opcidiiy  ahoiil  a feat  daap  and  is  sai’aaniny  nnt  snina 
fi'ood  s])ai'.  Jla  has  takan  many  Ions  of  Xo.  - spar  I’l'om  Ilia  dninp  ol' 
the  old  working-  and  is  still  slii|)j)ing-  from  it.  This  saaond  graila  spar 
re.jeated  by  the  original  oiiarators  as  not  suitabla  for  pottei'y  finds  a 
market  in  the  manufaetiire  of  linoleum.  Both  muscovite  and  biotita 
occur  here  and  a mass  of  tourmaline  about  3 inches  across  composed 
of  many  small  black  crystals,  was  seen.  Along  the  strike  to  tha 
northwest  in  a distance  of  1.000  feet  there  ai’c  two  or  tlii-ee  other  ]ut.s 
which  seem  to  be  on  tbe  same  vein.  One  of  tbese  is  nearly  circular 
and  about  75  feet  across,  revealing  a sjiar  vein  several  feet  -wide; 
another  is  a trench  on  a vein  a^^parently  8 feet  wide  bnt  pin  idling  out 
at  the  north  end.  A third  trencli  on  the  north  side  of  a little  gully 
discloses  a similar  swelling  from  1 to  5 feet  between  ser]ientine  walls 
with  white  talc  between  the  sjiar  and  tlie  ser])entine. 

Specimens  collected  from  the  railimad  jilatform  at  Xylmar  repre- 
sent material  recovered  by  Harry  Khodewalt  from  waste  dumjis  at  tbe 
Brandywine  and  near  by  S]iar  pits.  Tbe  thin  section  of  one  of  these 
samples  consists  of  a highly  fractured  mixture  of  orthoclase,  ]ilagio- 
elase,  and  quartz  along  with  considerable  quantities  of  biotita  and  a 
comparatively  high  ]iercentage  of  secondary  sericite.  The  maze  of 
cracks,  all  of  which  are  tilled  by  sericite  and  kaolin,  is  sbown  by  tbe 
picture  (Plate  VITT,  A).  The  rock  has  evidently  been  snbjected  to 
high  pressure  which  has  caused  crushing  lint  wbicb  has  not  been  suf- 
ficiently great  to  cause  banding  or  other  metamorphic  equivalents. 
Alteration  is  confined  to  the  cracks,  with  the  centers  of  the  feldspar 
fragments  remaining  unusually  fresh  considering  the  disturliance. 
The  plagioclase  jiartieles  sliow  extinction  angles  varying  from  0°  to 
about  12°  which  indicate  the  ])resence  of  albite  and  oligoclase  in  several 
proportions  althongh  the  ma.iority  of  the  fragments  seem  to  be  oligo- 
clase (Plate  YTTT,  B). 

There  is  more  ])Uu;ioclase  than  orthoclase.  the  total  feldspar  con- 
tent being  aliout  seventy  pei-  cent.  The  other  thirty  per  cent  consists 
of  about  two-tbirds  quartz  and  the  re.st  of  biotite  and  sericite  with  a 
few  flakes  of  what  ap]iears  to  be  j)i'iniary  mnscovite.  This  mateidal. 
]-egardless  of  its  shattered  and  altei'cd  character,  is  fairly  re]n-esen- 
tative  of  the  feldspar  ipian-ied  at  numerous  ])laces  in  southeastern 
Pennsylvania  ; that  is.  a mixture  of  orthoclase  and  plagioclase  in  vary- 
ing (juantities,  some  quartz,  and  a few  flakes  of  mica.  The  conqiai-a- 
tively  high  ])ereentage  of  biotite  is  undesirable  but  it  is  jiossible  that 
other  sections  might  show  a smaller  quantity. 

Another  sample  from  this  ])ro])erty.  which  was  taken  fi'oni  a ship- 
ment at  the  railroad  station  is  entirely  unlike  the  one  .just  desci'ibed. 
The  rock  siiecimen  itstdf  consists  princij'ially  of  a light  brown  cherty- 
looking  mineral  grading  to  blue  which  resembles  chalcedony  excnqiting 
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A.  I'efiiiiatitc:  shatteiofi,  showing;  .scricite  and 

kaolin  develoi)inent  alonj>'  fracturos.  Hlio(l<‘\val< 
<liiai'i  ,\-,  riK'ster  Counts',  l’<'nii!S>  Ivania.  X8d  K\- 
posod  ton  niinuti's,  artificial  li"lif 


!.  A ll>i( c-olijt()<'lasc ; wifli  ortlioclasc,  (|uartz.  and 
ossihly  <i'.M>f opcHliifc.  Pdiodi  walt  <|iiaiiy,  ( hcstcr 
'oiinfy,  l*a.  -\SO  ('ioss<‘d  nicliols.  Kxi>osed  fen 


niinut«‘s,  arfilit'ial  lijilit 
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ri.ATE  IX 


•A.  ('oloiaiiiite;  a i'vw  Hakes  of  mica.  Uhodewalt 
(|iiaiiy,  ( lu'ster  ('oiiiitj,  I’eiiiisyl vaiiia.  X80  Crossed 
iiielods.  K\|K>se<l  t<“ii  iiiiiiides,  artilieial  liglit 


15.  Ordioelase;  sliowiii"  ]>roiiiiii<‘nt  eleavaj;*-  eraeks. 
-Meredith  <niarry,  Cliester  County,  l*a.  \«o  Kv- 
posed  eifilit  luiiiiiles,  artilieial  li}*lit 
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it  is  softcv.  .Sluiiuion  lias  idciit ilied  it  to  l)(*  enloi'aiiu1(‘.  It  is 
im|)i(‘;4iiat(“d  with  rods  and  ii(‘(“dl(‘s  ot  black  ton rmal iii('.  Such  an 
occurrence  in  a pcgniatile  dike  is  .soniewiiat  unusual  and  indicates  1Ik‘ 
altei'ation  of  albite  or  oligoclase  to  coloraiiute.  Unfortunately,  this 
material  eonld  not  be  located  in  place  so  an  accurate  description  of  its 
occiiri'ence  is  impossible.  The  thin  section  consists  princijially  of  a 
nmirly  structureless  mass  of  what  resembles  typical  secondary  minerals 
(Uiate  IX,  A).  The  light  colored  fibrous  material  near  the  center  of 
the  picture  shows  wavy  extinction  while  the  curved  app)earance  near  the 
edges  is  indicative  of  conchoidal  fractui'e ; both  of  these  characteristics 
ai-e  tyjiical  of  chalcedony,  and  in  thin  section  the  coloraiidte  might 
easily  lie  mistaken  for  it.  Xowliere  in  the  slide  is  it  evident  what  the 
original  mineiad  ]iiay  have  been  nor  is  there  any  trace  of  feldspar  in 
this  particular  section.  There  are  a few  scattered  flakes  of  muscovite 
which  are  ])robably  primaiw.  Small  quantities  of  this  mineral  would 
lirobably  have  no  appreciable  effect  on  the  (piality  of  the  sj>ar,  but 
it  is  evident  that  a high  percentage  ndglit  materially  change  the  nature 
of  the  material. 

TjoikIoii  (irove-Xew  (iardeii  Township-s 

Another  gi-oup  of  fehls])ai‘  quanues  occurs  within  a radius  of  two 
miles  of  Avondale  in  London  (tI’ovc  and  Xew  Garden  townshi])s.  The 
fehlspai-  in  these  deposits  is  of  the  ])f)tash  vaiuety  rather  than  soda 
spar  as  is  common  in  the  vicinity  of  Xottingham.  idicrocline  is  the 
|irinci|)al  feldspar  present.  Of  the  si.x  or  eight  dc])osits  in  this 
viciidty  only  one  is  operating  at  the  j)i’esent  time. 

Avondale.  On  the  Lewis  Good  farm  on  the  west  branch  of  White 
Clay  ('reek  250  yards  north  of  the  ])ublic  school  in  Avondale,  spar  has 
b(‘(m  dug  from  a large  body  of  decomjmsed  ]iegmatite.  The  rock  is  so 
soft  that  it  can  be  dug  with  a ])ick.  and  is  so  giamnlar  that  some  is  used 
locally  foi-  building  sand.  A small  excavation  in  the  creek  bank  shows 
at  least  10  f(‘et  of  the  dike  and  the  cut  bank  above  nncovei’S  about  20 
feet  more.  It  is  rejiorted  that  years  ago  some  Italians  drove  a tunnel 
30  to  40  feet  in  this  dike,  all  in  soft  spar. 

3'he  soft  pegmatite  coidains  lai'ge  crystals  of  tlesli-colored  microcline, 
smaller  ones  of  white  spar,  jiossibly  albite,  and  a considerable  quantity 
of  muscovite. 

This  location  se(‘ins  to  be  the  same  as  that  described  by  Hopkins’,  in 
ISPS  as  owned  and  ojx'rated  by  Eugene  iMonahan.  lie  says:  “In  the 
uppm-  ten  feet  the  spai-  is  much  decayed  and  nnxed  with  considerable 
kaolin.  Some  crystals  of  black  tounnaline  have  been  found  and  large 
(piaidities  of  mnscovit*'  occur  with  the  spar  at  the  north  end  of 
the  ((uai-ry.  The  vein  varies  in  width  from  a few  feet  to  thirty-one 
feet.  This  ipiany  jiroduced  between  six  and  seven  tons  of  feldspar 
per  day  during  the  summer  of  1S98.  iMonahan  has  been  operating 

’ Hojikiiis,  'I'.  C.,  op.  eit.,  pajfo  HI. 


this  qiiany  since  -lanuary,  1S!)7,  l)et'ore  wliieh  date  it  was  ojHn-ated 
l)v  otlier  })ai'ties.  He  has  also  oi)em‘d  anotlier  s])ar  quan\v  ahout  half  a 
mile  north  of  Avondale,  from  whieh  he  shipped  eonsideiaihle  f(‘lds|)ar 
in  1898.  It  pi-odueed  at  the  rate  of  ahout  KHI  tons  per  month." 

lldker  quarri/.  Close  to  Baker  Station,  I'c  miles  noi'thwest  of 
Avondale,  what  is  probaldy  a sin^'le  ])egmatite  tlike  has  h(‘en  optnied  in 
two  or  thre(“  plaees.  On  the  property  of  the  Pennsylvania  iMarhle 
and  Oi-anite  Coni])any  and  just  south  of  the  larji'e  mai'ble  (piarry  a 
deposit  has  been  worked  until  a ])it  about  5U  by  30  feet  and  l2b  feet 
deep  was  developtal.  This  is  on  a pegmatite  dike  whiidi  apj)ears  to 
l)e  about  2b  feet  wide,  strikes  Ab7b°K.  and  dijis  about  b()°  to  the  south- 
east. The  ])egmatite  is  hue-grained  gneissie  and  eontains  mueh  ipiartz 
and  white  miea.  The  erystals  of  felds]iar  tend  to  be  lentieular  in 
shape  and  few  of  them  are  more  than  3 or  4 inehes  aero.ss.  iMiiseovite 
])lates  in  their  largest  develoi)ment  are  not  over  1 Vi>  inehes  across. 
Biotite  is  abiuidant  in  bands  whieh  are  eommereially  worthless,  blost 
of  the  quartz  is  in  irremdar  intergrowth  with  the  feldspar  and  no 
pure  mases  over  a foot  across  were  observed.  It  is  reitoihed  that  this 
quarry  was  equii)ped  with  a derrick  and  steam  hoist  and  that  Bi  men 
were  emjiloyed  about  1907,  since  whieh  time  the  quai'ry  has  not  been 
oiierated,  and  the  faces  are  now  largely  concealed  by  wash  and  brnsli. 

A few  rods  east  of  this  opening  and  presumably  on  the  same  dikt', 
Mr.  Robert  K.  Jacobs  of  Toughkenamon  is  now  operating  a ({uariw 
with  a development  al)out  100  feet  long  and  bO  feet  across  the  door 
on  a dike  about  40  feet  wide.  This  quarry  was  opened  about  lb  years 
ago  on  the  ])ro]>erty  of  the  Bondholders  C'ommittee  of  the  Pennsyl- 
vania Marble  and  Granite  Company.  IRu’e  the  dike  runs  N.6b°E.  and 
di])s  south  about  30°.  Both  of  the  walls  are  covered  with  wash  and 
the  character  of  the  country  rock  was  not  dcdennined.  It  may  be 
black  and  white  miea  schist,  fi'agments  of  which  wei'c  found  in  the 
adjacent  eonitield.  The  dike  is  so  soft  that  it  is  worked  with  |)iek 
and  shovel  even  at  the  ])resent  de])th  of  about  lb  feet  beloAv  the  sni'faee. 
From  1 to  3 men  were  enqdoyed  here  in  1927,  using  wheelbari'ows  to 
move  the  s])ar  across  the  <piarry  door.  The  product  is  sorted  by  hand 
and  stacked  on  the  ipiarry  door  so  that  it  is  washed  by  rain  befoi-e  it 
is  hauled  by  automobile  tniek  to  the  mill  at  Toughkenamon.  The 
ju'oduct  would  a])])car  to  be  an  inferior  No.  2 grade.  The  spai'  is 
stored  under  a shed  at  the  mill,  and  ground  in  ehascn-  and  tube  mills 
to  8b  |ier  cent  through  a 32b  mesh  screen,  according  to  Mr.  Jacobs. 

4'he  thin  section  of  the  j)roduet  of  the  Bakei-  (ptarry  shows,  prin- 
cipally. a fi'csh  surface  of  mierocline  with  remarkably  wtdl  developed 
gridiron  struetui'e.  I'liei'e  are  a few  imJudtMl  (piai'tz  fi'agments  ^vhich 
have  a rather  irregular  boundary  with  the  mierocline.  There  are  two 
quite  intei-esting  features  .shown  in  the  section:  drst,  the  interspersion 
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of  i)ateiies  of  micro])ertliite  with  the  niicroeliiu'  ami,  second,  a crack 
^vhich  has  been  filled  with  small  crystals  of  mici’ocline. 

About  ten  per  ceiit  of  the  section  consists  of  irregidarly  shajied 
blotches  of  a cloudy  niicroiierthitic  intergrowth  which  seems  to  have 
been  injected  into  the  mici'ocline  at  some  time  subse(|uent  to  its 
pihmary  crystallization.  These  patches  vary  in  size  from  sub-micro- 
sco])ic  particles  to  large  altered  masses  covering  half  the  tield  of  the 
microscope,  and  always  show  the  same  orientation  which  is  evidenced 
by  simultaneous  parallel  extinction  regardless  of  their  size  or  shape. 
In  genei'al,  th(\v  .se(nii  to  occur  along  minute  ci'acks  and  lines  of  weak- 
ness in  the  ndcrocline  which  ]uay  have  been  caus(‘d  by  or  before  the 
crystallization  of  the  microperthite.  At  any  rate,  it  is  evident  that 
di!c  to  this  cond)ination  of  micropcrthit(*  with  the  ndcrocline  the 
chemical  analysis  of  any  such  mateihal  will  show  alkaline  constituents 
not  to  be  ex])ected  in  unadulterated  ndcrocline. 

It  is  generally  conceded  that  mici’ocline  is  e.ssentially  a ]ndmary 
minci-al.  IIowev<‘i',  the  fracture  zoiie  in  the  large  fragment  which  has 
been  subsequently  filled  by  small  eiystals  of  varying  orientation 
( Plate  X,  A)  se(>ms  to  be  indicative  of  late  crystallization  in  this  ci-evice. 
The  contacts  are  so  distinct  and  undisturbed  that  it  is  inconceivable  to 
assume  that  the  small  fragimmts  are  shearing  debris  of  the  large  ones, 
pai'ticularly  since  there  is  no  evidence  of  strain  in  the  rest  of  the 
section.  It  seems  that  the  crack  must  ha:ve  formed  immediately 
following  ])rimai'y  crystallization  wdien  the  residual  magma  was  still 
of  tlu'  propel'  comiiosition  to  cause  the  crystallization  of  these  smaller 
particles;  or,  there  may  have  been  disturbance  along  tlds  zone  just  be- 
fore final  consolidation  which  would  lireak  uj)  the  large  ci'ystal  but  not 
(he  crystalline  structure.  In  any  event,  the  occurrence  causes  no  change 
in  chemical  analysis  or  ceramic  value  but,  scientifically,  it  ])erha]is 
merits  further  investigation. 

The  ({uarry  material  is  a comparatively  fine  grained  mixture  of 
ndcrocline,  (piartz,  and  muscovite.  This  thin  section  is  jirobably 
lypical  of  the  feldspar  coideid  hut  i’t  does  not  indicate  the  percentage 
ol'  ndcrocline  to  the  other  minerals. 

IlicIiS  (piarrii.  Thi'ee-ipia rters  of  a mile  northeast  of  Itakers  and 

1 Vi>  miles  northwest  of  Avondale  on  the  Hicks  farm,  a numbei'  of  nar- 
row pegmatiti*  dikes  were  opened  about  189!)  at  the  forks  of  a small 
I'liii.  This  loi-ality  is  about  half  a mile  north  of  the  Thomiison  (piarry 
and  on  the  north  side  of  a wood  lot.  The  ]n'csent  develo])ment  i.s  a 
yi'oup  of  four  |)its  within  a radius  of  oO  feet  on  weathered  banded 
pcgnialitc  sli'ikdnu'  N.r)r)°K.  nnd  dipping  sou1h  4.o°.  The  walls  ol'  Ihc 
deposils  arc  nol  exposed,  fi’hc  i'ocl<  is  so  deeply  wcaHicrcd  lhal  i1 
can  he  dim  with  pick  and  sliox'cl.  It  is  scccencd  for  huildiug  .sand 
which  ap|)cars  to  have  been  the  lalcst  use.  (h-ystals  of  ndcrocline  uj)  to 

2 or  3 inches  in  diameter  are  scattered,  along  the  handing  in  the  jieg- 
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PLATE  X 


\.  >li(i  •oclinc;  with  fracture  y,on<‘  fillt'd  uith  small 
eryslals  of  iiiieroeliiu'.  ISaker  <)uarry,  Chester 
Couiily,  I*a.  XSO  Crossed  nieliols.  K\|>osed  t\velv(“ 
iniiiides,  artitieial  lijnht 


IS.  .Miei  (K'liiie;  \\  i(li  larj;-e  ((iiarl/.  f rassiiieiil , aii<l 
\v«dl  d('vc‘loped  serieit<'  alteration  from  ortlioelase. 
Cooper  (piarry,  Chester  Coiintj,  I’a.  \SO  Cross(‘d 
jiiehols.  Kx|)osed  twelvi*  minutes,  artificial  lifiht 
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iiiatite.  This  banding  is  made  eonsjiieuous  by  inuseovite  whieli  is 
nnusnally  abundant.  h)eeasional  lnm])s  of  spar  tlie  size  of  a eoeoamit 
ran  l)e  found.  Adiite  is  perba])S  nioi'e  abnndant  than  the  microcline 
but  it  is  fine  grained.  AYatts  says  of  this  deposit:  “Ifotli  the  alliite 
and  the  microcline  iiegmatite  are  contaminated  by  small  flakes  of 
biotite,  but  the  ex})Osnres  are  merely  in  the  capi>ing  of  the  dikes  and 
cannot  b<^  taken  as  indicative  of  the  composition  at  greater  de]iths. 
The  microcline  jiegniatite  is  composcnl  of  a mixture  of  Imff  and  salmon 
feldspai'  and  gray  quartz,  and  a sanqfle  of  this  ])cgmatite  was  taken. 
It  could  not  be  cleaned  of  its  biotite  content  but  was  tested  for  deform- 
ation range  which  was  found  to  be  12S5°  to  12!)0°.  The  impurity 
present  ju’oduces  on  fusion  a yellow  glass  containing  a large  amount  of 
undi.ssolved  biotite.” 

Thompson  pits.  On  the  Chatham  road  IVi  miles  northwe.st  of 
Avondale  and  200  yards  beyond  a school  house  is  a line  of  ]uts  on  a ])Cg- 
matite  dike  extending  in  a X.55°E.  direction  for  at  least  600  feet  from 
the  road.  The  ])it  nearest  to  the  Cdiatham  road  is  the  largest  but  it, 
like  all  the  others,  now  is  shallow,  with  the  sides  washed  in  and  over- 
gi'own  with  briars.  Alany  of  the  pits  ai'e  about  20  feet  in  diameter 
and  now  only  5 or  6 feet  deep.  One  ])it  is  said  to  have  been  60  feet 
deep.  This  must  have  been  near  the  road  by  the  old  waste  pile.  Bed 
I'ock  is  not  exposed  at  present  but  the  (lumj)s  show  granular  pegmatite 
like  that  at  the  I licks  quarry  and  lumps  of  good  pink  microline  can 
be  found.  This  ])i'o[)erty  has  been  idle  many  yeai's  and  ])resumably  tbe 
feldspar  is  ])ractically  exhausted.  These  pits  were  oy)erated  about 
1808  by  .1.  Al.  Thomjison  for  the  Eureka  Alining  and  Operating  Com- 
])any  of  Ti-enton,  New  Jersey.  Bastin'  visited  the  property  and 
describes  the  rock  as  “a  granite  ])egmatite  of  fine  grain  and  more  or 
less  gneissic  textui’c  due  inaiifly  to  the  concentration  along  certain 
bands  in  the  rock  of  small  muscovite  '|)lates,  most  of  them  under  one- 
half  inch  aci'oss.  No  crystals  of  ynire  feldspai’  over  3 inches  across 
wei'(‘  s(‘en.  Tlu"  feldspar  crystals  are  mostly  hmse  shajied,  with  their 
long  dii’(‘ction  parallel  to  the  gneissic  sti’iicture. ” A few  crystals 
grajfliically  intergrown  with  quartz  and  some  small  garnets  were 
found.  Biotite  ajipears  to  be  entirely  absent. 

Cooper  pits.  The  old  Cooper  pits  are  on  a farm  now  owned  by 
Penn  Iloojies,  ltd  miles  south  of  Toughkenamon  and  about  the  same 
distance  west  of  New  Garden.  Three  o]ienings  have  been  made  on 
the  strike  of  a north-soutb  dike.  The  first  ]>it  is  250  feet  north  of  an 
east-west  road  in  a cultivati'd  fichd  300  yards  west  of  TToopes’  house. 
This  ]u1  is  ahoul  30  f(‘et  in  diametei-  is  used  as  a ti’ash  dump,  and  is 
marked  hy  small  fi’uit  ti’ees.  The  writer  found  graphic  ])egmiatite, 
microcline,  and  quartz  around  the  ediz'e  of  the  pit  and  in  various  places 
in  the  ])lowed  field.  Aliout  1,000  feet  north,  on  the  north  side  of  a 
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wood  lot,  is  ;i  sinallt'r  pit  sllo^\'illy■  tlio  saiiic  iniiuM'als  and  4(H>  fool  still 
I'ai'tlitM'  north,  on  the  north  side  ol’  a small  nin,  is  a trench  dri\en  ‘Jo 
dad  into  thi'  hill.  The  face  of  this  trench,  originally  10  I'eet  hi<iii, 
is  now  slumped,  hnt  tlie  same  mim'nds  can  be  found  on  the  dump. 
i\Ioi'e  (piartz  is  in  evidence  liere  anti  in  the  rnn  100  yards  on  the  W(‘st 
than  elsewhere  in  this  immediat**  locality.  The  <piartz  is  milky  and 
yellowish  and  in  Inmps  a foot  or  more  in  diametei'.  The  lied  rock  is 
not  eximsed  in  any  of  the.se  opeiunys.  They  may  be  on  lenses  in  a 
single  dike  although  this  has  not  been  detiiutely  determined.  Xone  of 
these  idts  have  been  o]ierated  in  less  than  lb  years.  These  deposits, 
however,  were  visited  by  Watts  while  bed  rock  was  still  ex]iosed  and 
he  says  of  them,^  “Both  exposures  show  a pink  microcline  pegmatite 
containing  smoky  quartz  ami  reinarkably  fi-ee  from  biotite  or  other 
iron-bearing  impurities.  Muscovite  is  present  in  veiy  limitecl 
quantity.  A white  albite  pegmatite  is  jiresent  and  is  confined  to  tin' 
regions  along  the  walls  of  the  dikes.  The  dike  at  both  cpianhes  is 
about  20  feet  wide  and  has  been  ojiened  for  a distance  of  aliout  30  feet 
in  each  case.  The  south  pit  has  been  abandoned  for  some  time  and 
is  ]iartly  filled  by  the  caving  of  the  walls.  The  north  jiit  was  woi'ked 
recently  and  much  good  feldsjiai'  is  in  sight.  The  piidc  microcline 
]iegmatite  of  this  bed  was  carefully  sampled  ami  tested.  It  has  a 
deformation  range  of  1280°  to  1295°  C.  and  fuses  to  a semi-trans- 
parent  glass  of  a faint  jnnk  cream  color.” 

The  thin  section  of  the  specimen  from  the  (Viopei'  quarry  is  another 
tyj)ical  microcline  with  a high  percentage  of  quartz  occui'ring  as  large 
fragments  having  a very  sharp  contact  with  the  feldsjiar  (Plate  X,  B). 
The  ])atches  of  ])lagioclase  and  microperthite  are  again  })i‘esent,  being 
jiarticniarly  noticeable  in  fractui'cd  portions  of  the  microcline.  Alter- 
ation of  the  scattered  orthoclase  fragments  has  fonm'd  patches  nf 
fibrous  sericite  and  kaolin  which  are  unusually  well  develojied.  The 
microperthite  has  partially  altered  to  kaolin  with  traces  of  smheite. 
There  are  a few  scattmed  flakes  of  muscovife  but  no  biotite  or  acce.ssory 
minerals.  Kxcepting  the  larger  jiercentagi'  of  (piaihz  this  material,  as 
shown  by  the  thin  section,  is  practically  identical  to  that  from  the 
Baker  and  the  Carjienter  quarries. 

In  the  highway  along  the  township  line  on  the  east  side  of  AVhite 
Clay  (h'eek  just  west  of  these  openings  and  100  yards  south  of  a small 
branch  of  this  creek  the  writer  observed  in  a road  cut  au  ex])osurc  of  a 
S]iar  deposit  occurring  in  mica  schist.  This  deposit  shows  for  20  feet 
on  the  east  side  of  the  I'oad  and  barely  at  all  on  the  west  side.  It  di])S 
to  the  south  and  on  the  uipier  side  carries  about  1 foot  of  quaihz.  The 
main  deposit  is  white  and  ]iink  sjiar  and  ipiartz  with  a considi'rable 
Jiercentagi'  of  black  mica  in  jilaces.  Tbe  acconijianying  diagram 
(Figure  4)  shows  this  exjiosnri'  as  it  ajpiean'd  in  Sejiti'inber  1927  and 


^ Ol'-  Pit . 1'. 
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iiidiccilrs  how  a spai'  dcposir  nf  coiisi(l(‘i'al)lc  size  juay  lie  close  lielow  the 
siirtace  and  V(*t  nol  show  at  the  surl'ace. 

('ariJ(' III ir  <iiiiirrn.  A IVIdspai-  deposit  on  the  land  of  iMoses  It. 
( ai‘p(*Ti1er,  1^2  niiles  northeast  of  Avondale,  Avas  oj)erated  many  years 
a»-o  by  the  Pennsylvania  Feldspar  Compan.\-  of  Philadelphia.  De- 
velo]nnent  began  here  proba))ly  almut  1890.  Active  qnanying  ceased 
more  than  20  yeai's  ago  but  the  old  dumps  are  worked  over  occasion- 


Kifliire  4.  l)iaf>rain  of  fel«lsi>ar  (lej)osit  in  road  rut  on  AVliite  (’la.v  Creek 

ally  at  the  present  time  for  second-giaide  spar  and  foi-  material  to 
surface  roads  and  walks.  Ap])arently  there  Avas  more  thau  one  dike 
hei'e  and  some  considerable  excavatiotis  Avere  made.  Two  large  pits 
just  Avest  of  the  ('arpenter  house  uoav  contain  locust  ti'ees  uj)  to  6 
inches  in  diametei-.  Mr.  Par])entei-  says  that  in  the  northern  one  of 
these  pits  there  Avas  a shaft  80  feet  dee])  and  that  a hoisting  engine, 
rails,  and  cai’s  Avere  used  by  the  o])erators.  A considei-ahle  quantity 
of  Ah).  1 s])ar  Avas  pi'oduced  from  this  de])osit,  a ])egniatite  dike  consist- 
ing of  a very  coarse  mi.xture  of  ndcrocline  and  quai'tz.  A stringer 
holding  from  the  main  ]>it  to  his  house  is  reported  by  hlr.  Parpeiiter  to 
have  been  extra  good  sjiar.  The  fcAV  stiungers  exjiosed  in  the  neigh- 
horhood  are  fine-grained  |)cgmatite  canying  a small  amount  of  alhite. 
hluscovite  is  present  hut  hiotite  is  jiractically  absent  in  small  flakes 
scattered  through  the  ])egmatite,  hut  the  Avi'iter  suaa’  one  thin  book 
of  muscovite  about  7 inches  in  diameter  and  one  crystal  of  ]iink  micro- 
cline  about  eight  inches  broad  and  1 inch  thick.  These  probably 
Avere  unusual  s])(‘cimens  saved  because  of  theii-  size.  AVatts  collected 
a sample  of  the  ndcrocline  pegmatite  AAddch  Avas  te.sted  aiid  found  to 
have  a deformation  range  of  1275°  to  1290°  (h;  it  fused  to  a semi- 
transjiarent  mass  of  a ])rouounced  cream  color. 

As  shoAvn  by  the  thin  sections  there  is  little  essential  variation  be- 
tween the  material  from  the  Caiqieidoi'  ipiai-ry  and  that  from  the 
P>aker  ijiiarry  Avhich  has  Ikhui  ]irevionsly  ih'scribed.  This  section 
shoAVS  more  quartz,  not  as  small  intersiiersed  grains  but  as  larger 
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trag'iuent.s  haviiin’  a sliai-j)  c-oiitaet  witli  the  iiiieroeline.  There  ai-(>  a 
feu-  fi'a-ments  of  museovite  hut  no  uotieeahle  hiotite  or  seeondai-y 
iiiica  save  for  traces  of  serieite  around  the  iuelmled  iuieroi)ertldte. 

Some  of  the  playioclase  in  this  section  (Plate  XI.  A)  oecnrs  as  defi- 
nite crystals  of  oligoclase  feldspar  rather  than  as  an  intvrgrowth  of 
plagioclase  Avitli  ortlioclase.  i\Inch  of  it.  howeveiv  is  the  same  micro- 
pei'thite  wliich  is  common  to  the  microdine  of  sontheast(>rn  PennsvI- 
vama.  Simnitaneons  parallel  extinction  is  strikingly  evident  whetl'iei- 
the  included  fragments  are  oligoelase  crystals  oi'  micropei'thite  inter- 
UTowths.  This  seems  to  indicate  that  the  mici-oiierthite  ratio  of  phig- 
loclase  to  ortlioclase  is  ipiite  variable,  ranging  from  almost  pure 
plagioelase  to  a balanced  mixture  or  even  further  to  the  othei-  extnnne 
of  ]inre  ortlioclase,  as  shown  by  the  Carlsbad  twin  (Plate  XI.  I!i, 

Here  again,  the  admi.xtnre  of  oligoelase  and  inieroperthite  may  in- 
fluence the  chemical  analysis  and  ceramic  vmhie  of  the  microcline  which 
IS  thought  to  be  mineralogically  pure.  .Mr.  (’arpenter  says  that  he 
used  to  sell  selected  s]mr  by  the  barrel  to  makers  of  false  teeth. 

One  hnmlred  yards  north  of  the  Carpenter  house  on  tin'  »‘ast  hill- 
slojie  considerable  work  was  done  on  anothm'  jiegmatitc'  dik'c.  'fhe 
bank,  however,  is  now  washed  down.  East  of  the  Carpenter  house 
i.oon  feet  in  the  corner  of  a ])ateh  of  woods  snrfaci'  sjiar  has  been  dn<>' 
mid  shiiiped  and  iicthe  hollow  deeper  in  the  woods  a shaft  was  snnk 
80  feet  on  sjiar.  Water  eonld  not  be  kejit  out  of  the  shaft  so  it  was 
filled  and  the  surface  spar  exploited.  On  the  dump  at  this  place  one 
can  now  find  excellent  specimens  of  mierocline.  some  with  black  tourm- 
aline. and  muscovite  crystals  2 to  4 inches  in  diameter. 


Jenkins  qiiarri/.  On  the  Ji'iikins  farm  1 mile  north  of  Tonniiken 
namon  and  one-third  mile  east  of  Cariienter’s  a iiegniatite  dike  which 
stiives  east  and  west  and  dips  southeast  was  opened  for  spar.  The 
quarry  is  on  a north  slojie  and  exiioses  the  dike  for  a distance  of  about 
o()  feet.  In  1927  the  oiiening  was  largely  filled  and  only  occasional 
pieces  of  the  dike  could  be  found  in  the  field.  Watts  says  of  this 
deposit:’  The  felds])ar  is  chiefly  coarse  buff  and  salmon  mierocline 
IK'gmatite.  with  a small  quantity  of  white  albite  iimnnatite  Verv 
bnie  niassive  quartz  is  noted.  The  chief  impurities  are  the  mie«; 
1 he  alinte  pegmatite  contains  small  flakes  both  of  muscovite  and  of 
biotite.  whereas  only  mnscovit.*  is  noted  in  the  microcline  peo-umtite 
ami  It  IS  confined  to  limited  zones.  This  , marry  was  inactive  at  the 
time  of  visit, ng.  The  microcline  pegmatite  was  sampled  and  tested 
It  has  a detormation  range  of  1280°  to  129:>°  ('.  f„ses  to  a trans- 
jiarent  mass  with  a faint  yellow  tint.” 

Chafhnm  rjiiarrii.  Barely  three-quarters  of  a mile  due  north  of 
(-  liatham  on  the  east  edge  of  a road  and  on  land  owned  by  the  Order 


' lip.  fit.  [1.  1.1:!, 
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PLATE  XI 


A.  IMioi'Ocliiu* ; \vi(li  fra};nu‘iit  of  oliiioclase,  ami  injot'tod  niici'o- 

porlliite.  CarjM'iitt'r  quarry,  Ohostoi'  County,  I’a.  X80  Cross<Ml  nichols. 
Exposc'd  foiirtoon  minut<‘s,  artificial  lifilit 


li.  Microcliiic;  with  Carlsbad  twin  of  orthoclasc,  and  irregular  patches  <>f 
injected  ini<'r(»p(“rlhile.  CarjH'nter  (juarry,  Chester  County,  I’a.  XSO 
Cross(>d  nichols.  Exposed  eight  minute's,  artificial  light 
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<•1  M;icf;il)(‘cs  ( I oniiri'ly  1lir  Louis  Hiiiin;iiii  r.-iniii  is  ;i  pil  ;il)oii1  1(H) 
ii\-  130  I'cot  ;iii(l  with  ;i  rode  r;ico  30  IVd  liiyli.  'I’lio  bottom  of  tlu*  pit 
is  filled  with  w;dei'.  .Vloiiji'  one  I'tiee  of  the  (puirry,  beddiiiy  in  the 
schist  IS  tieiirly  Hat  but  ov(*r  the*  water  ami  in  the  deepest  jiai’t  of  the 
])it  it  tonus  a low  ai'di.  Small  striujiers  of  spar  |)ai'alhd  flu*  lieddiny 
ill  the  quarry  fare.  As  the  main  de[)osit  of  spar  is  below  water  it 
seems  likely  that  these  small  stringers  must  have  lieen  found  in  tlu* 
load  eiit  and  prosjumtiug'  on  them  led  to  sinking'  a shaft  whieh  event- 
ually disclosed  the  larger  deposit.  The  writer  found  in  the  qnarry 
liini])s  of  mieroeline  intergrown  with  ({iiartz  and  abundant  large 
liini|)s  of  milky  quartz.  This  quarry  was  operated  by  the  Hrandy- 
wine  Summit  Kaolin  and  Feldspar  Company,  llastin  examined  this 
deposit  many  years  ago  and  says  of  itd  “The  rock  is  a typical 
granite-pegmatite.  The  quartz  is  white  and  oeenrs  in  large,'  pure 
ma.s.ses,  and  also  irregularly  intergrown  with  fehlsiiar.  (traphie 
graidte  was  not  observed.  The  felds]iar  is  pinkish-gray  mieroeline, 
tlie  large.st  cry.stals  heing  1 foot  across,  though  most  of  them  are 
smaller.  The  greater  part  of  the  material  (juarried  is  an  irregular 
intergrowth  of  quartz  and  feldsjiar  through  'which  minute  mica  jilates 
are  scattei'ed.  Biotite  is  the  prinei])al  iron-bearing  ini|)urity.  The 
pegmatite  here  worked  is  a more  or  less  Hat-lying  mass,  at  least  2.)  feet 
thick,  the  ha.se  being  nowhere  exposed.  It  lias  been  worked  from  an 
o])en  pit  about  100  feet  long  by  80  feet  wide  b\-  40  feet  d(*ej),  and 
in  tlie  wall  of  this  pit  the  ])egniatite  is  seen  to  he  overlain  b\-  mica 
schist.  From  the  southern  end  of  the  open  pit  a tunnel  12  feet  high, 
20  to  2.)  feet  wide,  and  40  feet  long  was  being  driven  at  the  time  of  the 
writers  vi.sit  in  May,  1!)07.  The  pegmatite  in  part  follows  the  folia- 
tion iilanes  of  the  schists,  but  also  at  many  places  cuts  sharply  across 
them.  It  IS  estimated  that  aliout  one-half  of  the  material  quarried  is 
ore  and  one-half  waste.  The  quarry  is  eipiiiijied  with  steam  i)uni|). 
steam  hoist,  and  derrick,  and  about  1.3  men  are  u.snally  emploved. 
Future  working  mu.st  be  mainly  by  tunneling,  and  there  is  some  q'lies- 
tion  whether  this  could  be  profitably  conducted  for  anv  ureat  distance 
with  material  of  this  kind.” 

_ The  appearance  of  the  ]iit  and  the  fact  that  it  has  not  been  worked 
for  many  years  suggests  that  P.astin  was  right  in  his  conclusion.  Any 
further  production  of  feldsiiar  in  this  particular  ipiarry  would  nece.ssi- 
tate  immping  to  get  rid  of  water  and  Avorking  by  nndergroimd 
methods.^  The  immediate  neighborhood  has  been  pi'ospeeted  for  spar, 
as  IS  indicated  by  .small  pits,  now  ]>artly  caved,  in  the  meadow  on  the 
opposite  or  west  side  of  the  road. 

Lajfcrt>i  quanij.  On  the  IMiehael  Lafferty  e.state,  which  is  on  the 
Wilmington  pike  southeast  of  Kaolin  and  about  4 miles  south  of 
Kennett  Square,  a spar  ])it  Avas  opened  al)ont  191.3.  If  is  on  the  edge 
' op,  fit.  j>.  (5.A. 
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of  ;i  wood  |o1,  O.li  iiiilc  soiilli  of  11h‘  house,  ’/>  mile  I'roin  the  pike  and 
only  a Few  I'ods  rroni  llie  l)elawai'e  )Sta1(‘  line.  A ti'eneli  was  di'iven 
ahold  dO  Feel  inakiny  a Fae(‘  10  Feel  hi,e,h,  ^\■hi(dl  I'xposes  1lu‘  ^laphie 
pe^iuatiti*  in  a solid  ledge  stinking  north  and  soidh  and  dipping  east 
d'he  eountry  roek  is  a blaek  gneiss.  The  treneh  is  so  narrow 
that  at  the  de])th  opened  there  is  no  room  to  work  and  it  is  not  de- 
veloped enough  to  show  the  character  of  the  dike.  An  impression  was 
i-eceived  that  it  may  carry  too  much  mica  and  cpiartz  to  lie  com- 
mercially satisfactory.  It  is  reported  that  a carload  of  spar  was  taken 
From  this  deposit  in  lF)2(i  l\v  Golding  and  >Son  Gompany.  It  may  not 
have  proved  satisfactory  for  no  work  has  been  done  liere  since  and  the 
pit  is  now  mostly  waslied  in. 

Evidently  this  dejiosit  was  much  better  exposed  when  vdsite.l  by 
Watts  for  he  described  it  as  follows:’  “The  dike  here  is  about  80 
Feet  wide  and  lias  been  ex])osed  to  a depth  of  about  20  feet  and  for 
a distance  of  about  40  feet.  The  chiof  constituent  of  the  dike  is  a 
pegmatite  consisting  of  light  cream  microcline  and  clear  quartz,  and 
generally  occurring  as  a finely  crystalline  grajfiiic  granite.  Tnsignifi- 
cant  amounts  of  albite  pegmatite  were  noted  along  the  walls.  The 
ipiarry  is  remarkably  free  from  biotite  and  garnets,  a small  amount 
of  muscovite  being  the  only  associatml  mineral  noted  in  the  pegmatite. 
Xiimerous  oiitcro]')s  of  similar  microline  pegmatite  were  noted  in  the 
vicinity  of  this  quarry.  The  grajihic  granite  in  the  quarry  Avas 
sam|)h‘d  and  found  to  havm  the  folhuving  chemical  composition: 
('omposifion  of  f/)‘opJiir  f/ranife  hi  Lafferfj)  (jiiari'n. 

per  cent 


Ignition  loss  0.30 

GiO,  72.30 

AGO,  15.57 

Fe.,0  20 

GoO  .13 


Xad)  2.27 

KA)  9.55 


Total  100.41” 

P’mlii'eeville 


Tmhreeville  qiiayrn.  On  the  north  side  of  the  'Wilmington  division 
of  the  Philadelphia  and  Reading  Raihvay  and  100  yards  wmst  of  the 
station  at  Knibreeville  is  an  abandoned  feldspar  quarry.  It  consists  of 
a circular  ]iit  about  75  feet  in  diameter  and  40  feet  deep  in  mica  schist 
which  strikes  northeast  and  di]As  southeast  at  Auirying  angles.  The 
walls  are  now  slumped  and  the  Avritcu"  did  not  discover  any  spar  when 
h(‘  visiti'd  the  locality  in  September,  1927.  In  the  adjacent  railroad 
cut  v(‘ins  of  ((uartz  2 to  4 inches  thick  occur  along  the  schistosity. 


(‘it.  ]G  im. 
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I )('\'(‘l()|)incn1  licir  in  1 SSf)  on  ;i  in  Fool  dik(‘.  d'lic  pi1  w :is 

sliii'lcd  ill  the  lop  of  II  liid  iind  woi’k'ed  down  1o  ni i I i-oik I iiwcl,  Iciivin^' 
il  Willi  ol’  I'ock  Ih‘1\\(‘(‘||  il  illlil  1ll(>  I'il  d mill  I . Access  1o  tile  pil  wiis  liy  ii 
(•111  on  1li(‘  north  side,  d'lic  sp;ir  is  siiid  to  Inn'c  l)(‘cn  o'ood  (pndily. 
This  quarry  is  on  the  liiiid  ot  the  llowin's  estate.  Oiieration  stopjied 
about  1910,  pai'tly  beciiuse  of  difficulty  with  water  and  p;ii'tly  because 
an  Italian  workman  was  killed  by  a fall  of  rock.  There  is  said  to  have 
been  iilenty  of  sjjar  in  the  bottom  of  the  |)it  when  o])eratious  ceased. 
The  output  was  shipped  to  (loldinc'  & Son  Comiiany,  Trenton.  Hast  in 


Pliito  Xlf.  Fazio  l'cl(l.s|)ar  (jtiairy  iicai'  Finl)i'ccviMc 


did  )iot  visit  this  locality  but  cpiotes  llojikijis  who  described  it  in  189, s 
as  followsd  “The  vein,  which  is  about  Id  feet  thick,  crosses  the  rail- 
road and  has  been  (piarried  on  both  sides  i/t  the  radi'oad  tiaick.  d’he 
\’ciu  a])|)ears  to  correspond  in  dip  and  stidke  to  the  qarnetiferous  mica 
schist.s  in  whicli  it  occui's. The  syiar  is  nearly  smrw  'white,  slio'htly 
stained  by  dendrite  mai'k'inc's  in  places.  The  auidxsis  indicates  a soda 
orthoclase  ^vith  a slielit  admi.xture  of  a lime-bearinq  feldsp.ir  and  con- 


' Hopkiii.s,  op.  eit.  p.  15. 
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si(i(“i’able  free  'I'lu'  coiil  iiiiiation  of  this  vein  southwest 

ti-oin  (lie  (|iiaiTy  is  disl  iiid  iy  sliowii  l»y  Ihe  miimu'oiis  oulei'ops  at 
(littereiit  [)oiiits  along  the  line  ot  strike,  ami  the  ontei-op  would  iudieate 
that  other  quarries  luiglit  be  o[)eued  with  protit.”  Watts  visited  tins 
(h'posit  aud  says  ot  it,-  “Tlie  feldsjjar  ot  this  dike  is  albite,  oceuriug 
with  quartz  as  a pegmatite.  No  luierocdiue  is  exposed.” 

Fazio  (liiarrij.  One  mile  south  of  Eud)reeville  oii  the  road  to  Uniou- 
ville  a telds})ar  quarry  was  operated  oii  land  owned  by  Giovanni 
(doliu)  Fazio.  This  (piarry  was  opened  in  a small  way  several  years 
ago  aud  several  cars  were  shipped  but  it  was  not  until  1926,  when  the 
Standard  Flint  aud  Spar  Gor])oratio)i  ot  Trenton,  N.  J.,  leased  the 
pi-op(*rty,  that  ])roductiou  became  notable.  Under  the  superinten- 
dence ot  A.  E.  Bnzzo  the  (juaiTy  has  been  enlai'ged  to  about  75  feet  in 
diameter  with  a veidical  face  35  feet  high,  all  in  spar  (Plate  XII).  In 
Se])teinbei-,  1927,  six  men  were  eni])loyed  regularly  and  s]uir  was  being 
ship])ed  as  fast  as  pi-oduced.  Tbe  output  tor  the  year,  about  35  cars, 
was  shi])])ed  to  Trenton  where  it  was  gi-ound  and  blended  with  other 
s])ar  tor  use  in  the  manufacture  ot  pottery  and  glaze  on  sanitary 
ware.  In  A]>ril.  1928,  productioji  had  ceased  either  because  ot  an 
over  sui)ply  having  been  quarried  oi'  because  of  unsatisfactory  results 
tor  there  is  still  a large  quantity  ot  spar  easily  accessible. 

The  opening  is  on  a west-facing  hillslojie  and  shows  the  footwall  in 
decom])osed  mica  schist.  The  hanging  wall  has  not  been  reached. 
l’h(‘  S])ar  is  unlike  that  seen  at  any  other  quarry  in  Pennsylvania, 
not  only  in  the  massive  character  ot  the  deposit  but  also  the  physical 
appeai-ance  ot  the  spar  itself.  It  has  a uiutorm  gray  color  with  no 
(h'tinite  gramdai-  structui'e  so  characteristic  ot  common  granite  peg- 
matites. The  princi])al  feldspar  is  perthite  in  which  the  microcline 
seems  to  be  more  abundant  than  the  albite  and  oligoclase.  Some  of  it 
may  be  imadnlterated  microcline  or  ])ossibly  oihlioelase  but  the  per- 
thitic  intei-growth  is  far  mo)‘e  ]dentiful.  (Quartz  commoidy  occurs  in 
gra])hic  intei-growth  with  the  felds])ai-.  The  chief  impurity  is  yellowish- 
green  muscovite  which  is  mixed  with  the  spai’  throughout  the  quarry. 
Plack  tourmaline  is  abundant,  shattered  crystals  several  inches  in 
h'ligtb  being  found  along  with  an  occasional  garnet  or  fi-agment  of 
gi-een  beryl. 

( )ne  thin  section  ot  the  material  from  the  Fazio  quarry  is  com- 
posed  almost  entirely  of  (juartz  in  large  grains,  the  interstitial  space 
being  filled  with  small  inteidocking  quartz  grains,  fragments  of 
plagioclase  feld])sar,  and  flakes  of  muscovite.  Quartz  makes  up  about 
s(‘venty-five  per  cent  of  the  section,  from  which  it  is  evident  that 
tin*  section  does  not  re]U'esent  the  ty|)ical  jiroduct  of  the  quarry. 
The  feld])sar  which  docs  a]>i)ear  is  principally  albite  or  the  transitory 
stage  between  albite  and  oligoclase  showing  extinction  angles  which 
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I'iiiigc  from  4°  or  4°  up  to  ul)Out  12°.  A rom pai'ativcl y largo  (piaiitity 
of  museovito  is  present  hut  no  hiotite  or  aeo(“ssoi-y  minerals  excepting 
tourmaline  which  is  (piite  ahundant  in  one  paid  of  the  section. 

Anotlicr  thin  section  is  a piece  of  tv])ieal  microclinc  full  of  scat- 
tered patches  of  injected  microperthite.  A large  cry.stal  of  alhite  in- 
cluded witliiu  the  microcline  makes  up  about  ten  per  cent  of  the 
section.  Neither  section  accurately  repri'sents  the  (piarry  product  hut 
a composite  of  the  two  would  he  iiractieally  eipiivalent  to  the  material 
which  has  heen  (}uarried ; perthite,  in  wliich  the  microcline  is  in 
excess  of  the  alhite  and  oligoclase;  microcline;  oligoclase;  alhite ; 
ipiartz,  occuri'ing  freely  mixed  with  the  spar;  and  a eonsiderahle 
quantity  of  muscovite. 

The  Standard  Flint  and  Spar  Forpoi-ation  furnished  the  following 
analysis  of  this  feldsjiar: 

Anah/sis  of  feldspar  fnna  Fazio  (jaarrip  EtabrerriUe 


Silica 

72  n:i 

Magnesium  

, . none 

Alnmina  

, ...  15.71 

Sodium  

3 . 03 

Ferric  (^ixide  

0.129 

Potassium  

7 , 59 

Calcium  

1.10 

Loss  on  ignition  . . . 

0 32 

About  a quarter  mile  across  tlie  lull,  northeast  of  the  ipiari'y  and 
near  the  fork  of  the  roads  there  is  a small  ])rosi>ect  pit  also  on  the 
land  of  John  Fazio.  The  iiegmatite  is  probably  a continuation  of  the 
dike  exposed  in  the  main  quarry.  The  material  is  (piite  similar  to 
that  in  the  quarry  save  that  the  aiipearance  is  lu'arer  that  of  tyjiical 
microcline.  If  the  dike  is  continuous  across  this  hill  it  contains  a 
large  reserve  of  s]iar  which  is  easily  available. 

I'nionville 

Five  miles  north  of  Kennett  Sipiare  in  the  vicinity  of  Fnionville 
several  small  feldsjiar  (piarries  were  opened  many  years  ago  and 
were  seen  by  Ilojikins  at  the  time  of  his  visit  in  1898.  They  have 
been  idle  for  a great  many  years  and  are  now  forgotten  by  most 
of  the  local  residents.  They  can  he  descrilxHl  only  by  ipioting 
Hopkins  d “ Feldspar  was  quarried  from  four  openings  during  the 
])resent  season  ( 1898)  and  there  are  not  less  than  half  a dozen  otlu'r 
ojienings  from  which  syiar  has  heen  removed  within  the  last  few  years. 
The  (piarries  are  conqiaratively  shallow  and  indicate  an  oceiinamce  of 
the  felds|)ar  in  ]iockets  rather  than  veins,  although  they  are  probably 
enlargements  of  veins,  hut  the  country  rock  has  so  disintegrated  that 
the  spar  lies  in  the  loose,  disintegrated  matm'ial,  and  the  vein  walls 
are  not  clearly  defined.  The  rock  is  a mica  schist  bordering  on  ser- 
pentine, and  some  of  the  quarries  are  a]q)arently  within  the  serpen- 
tine area.  Muscovite  and  hiotite  an*  (piite  ahundant  in  jilaces  and  there 


}Iopkin8.  op.  (‘it.  p.  In. 


48 


is  (/oiisidcrable  diffused  (|uartz,  but  uo  lar^’e'  masses  Avere  observed.  A 
])aiid  of  greeu  ser])eutiue  oeeurs  iu  oue  of  the  (luarries,  aud  tourmaline 
i rystals  arc‘  i-e]K)rted.” 

The  only  ((uarry  iu  tlds  vicduity  seen  by  tlie  Avriter  is  8 miles  Avest 
of  Ibdojiville  aud  lialf  a mil(‘  Avest  of  Upland  on  the  Joe  Sbarpless 
farm.  Ilei-e  many  years  ago  Italians  ojAened  a pit  on  a billslo]ie  be- 
1\v(>en  the  bouse  aud  Idglnvay,  folloAving  a s]>ar  A'ein  iu  l)iotite  gneiss. 
Tlie  ti'ench  Avas  driAuni  at  least  JO  feet  into  the  hillside  and  consider- 
able spar  Avas  shipped  before  the  lens  junehed  out.  The  i)it  is  uoav 
largely  bl'ed  and  ovei'groAvn  Avith  trees  and  part  of  the  Avorking  is  eon- 
vei'ted  into  a cultivated  field.  Pi-agments  of  fiesh-colored  and  .salmon 
microeliue  Avere  found  aud  quartz  is  fairly  abundant.  IMr.  fshar|)less 
states  that  a search  Avas  made  for  s])ar  iu  the  Aucinity  hut  enough 
could  not  he  found  to  justify  further  ojierations. 


I’late  XIII.  F(‘l(ls]>ar  (|naiTv  below  bouse  ot  Albei't  AValker  near 

'.Uemlenhall 


J*eiinsbui\v  Townshii) 

Uh///d'r  (juarrics.  Five  miles  east  of  Kenuett  Squai-e  and  about  1 
mii(‘  east  of  IMendenhall  on  the  Albert  Walker  farm  felds})ar  has  been 
(|uarried  in  tAVo  places.  Oue  is  on  the  south  side  of  the  road  in  the 
Avoods  (Plate  XIII).  Althoimh  this  (pian-y  is  of  considerable  size  it 
is  noAA’  iuaeccAssible  b('cause  it  is  filled  Avith  AAater  aud  the  most  that  can 
b(‘  h'arned  of  the  deposit  is  hy  an  examination  of  the  dump  on  the  O))- 
liosite  sid(‘  of  the  road.  Watts  desci'ihes  this  cpiarry,  Avhich  Avas  ahau- 
doueil  at  the  time  of  his  visit,  as  “120  feet  long,  80  feet  Avide,  and  at 
least  uO  fe(‘t  dee]),  about  lb  feet  being  imder  Avater.  AVhite  albite 
])(“gmatite  and  a small  amount  of  buff  pegmatit('  sboAV  iu  the  Avails 
above  tbe  AA’ater  limp  and  Ihe  dumps  contain  about  e(pial  ])roportions 
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of  llicsr  two  ’’  This  |)i'oli;il)l  y is  the  (iiiiii'iy  inonlioncd  hy 

Hopkins  ;is  at  Fa i i'\i I lo,  a small  liaiiih‘t  ii(‘ai'l)y. 

Alton!  )h)()  yards  suiilliwost  and  on  the  west  side  of  the  Walker 
r(‘si(U‘iK‘(*  is  allot  hei'  ipiarry  wliich  has  not  liemi  opm-ated  tor  a nnm- 
h(‘r  of  years  but  is  drained  and  readily  accessible.  'I'his  tpiarry  is 
possibly  on  a continuation  of  the  deposit  in  the  otlier  jiit.  At  least 
the  strike  of  the  dike,  N.f)d°‘E.,  is  in  that  direction.  Tin*  dike  is 
altout  2;")  feet  wide  and  di]ts  .southeast  li()°  between  walls  of  fairly  blade 
fi'iieiss.  The  ]tit  is  about  100  feid  lony,  45  fi'et  deipt,  and  40  feet 
wide  at  the  to]i.  The  southwest  end  of  the  ])it  ex])oses  a banded  ar- 


Fifiiire  .■>.  Dingraiii  of  feldspar  dike  in  Walker  <uiarr> 

ranyement  of  sjiar  and  quartz  as  illustrated  iii  the  aeconipaiiyiiip' 
ti<>'ure.  The  intergrowth  of  smoky  ipiartz  and  large  microeline  crystals 
U]i  to  1 foot  in  width  is  particularly  noticeable  (Figure  5 and  Plate 
XIV).  Large  lumps  of  clear  microdiiie  or  dental  s])ar  can  lie  ob- 
tained here.  AVatts  describes  this  occurrence  as  follows:  “The  dike 
consi.sts  of  a coarse  mixture  of  pure  luiff  miei’oeline  felds])ar,  buff 
microcliue  ])egmatite,  and  white  albite  ])egmatite.  The  ujiiier  strata 
are  almost  pure  bull'  microcliue.  the  middle  strata  butf  microeliiu' 
liegmatite.  and  lower  strata  are  white  albite  ])(‘gmatite.  The  quartz 
in  the  ])egmatite  is  clear  but  the  deposit  eoiitaius  many  huisi's  of 
granular  smoky  quartz.  Aliiscovite  in  large  ami  small  “books”  is 
very  common,  and  to  insure  its  (dimiiiation  careful  sorting  will  be 
necessary.  Very  little  biotite  oi'  ganiet  and  no  tounualine  were  noted 
in  this  (luari-y.”  “The  buff  microcliue  of  the  iH'gmatite  and  the  pure 
buff  fel(ls])ai-  were  tested  and  found  to  possess  the  same  ])hysieal 
]U'operties.  The  ])ur(‘  buff  mici'oeline  has  the  following  composition: 

f'oDiposifion  of  fehlfipar  frmu  Walkfr  (iiKwrii 


Huff 

Alhitr 

microrJi  )if 

pep  mat  it  f 

Tc-idtioji  loss  

0.21 

0.00 

SiO 

04.4(1 

07.04 

Al.,0 

'>0.01 

20  49 

Fe.O 

20 

.40 

50 


CaO  4G  2. GO 

XaJ)  2.4S  G.95 

K.O  12.44  .80 


Total  100. IG  09.67” 


]\lr.  Walker  states  that  (luarryiiig'  stoiiped  because  of  tlie  low  ]U'ice 
atul  of  the  high  cost  of  labor.  There  is  uothiiiu'  to  indicate  that  tlie 
de])Osit  is  worked  out  and  it  is  probable  that  a considerable  (puintity 
of  mixed  albite  and  microcline  may  yet  be  obtained  fi-om  this  de])osit. 

About  half  a mile  still  farther  southwest  on  the  >Seth  Rigby  farm 
is  a small  pit  along  a j'un  back  of  the  house  from  which  several  cars 


ri;i(e  XIW  ISaii<l<‘(l  iiUcrfii'owtli  of  large  crystals  of  <|uartz  and  felds.,iar 
e.vposed  in  (|iiarr.v  at  the  lionse  of  .\ll)ert  Walker 

of  potteiw  s])ar  have  been  sliipiied.  The  spar  occurs  in  definite  veins 
about  2 feet  Avide  in  schist.  One  vein  is  essentially  microcline  mixed 
with  consid(‘rable  quantities  of  quart/  but  no  mica,  and  anotlnn"  vein 
is  almost  Avholly  orthoclase.  Soiiu'  of  it  is  good  dental  spar.  The 
material  is  ipiite  similar  to  that  at  Walker's  and  the  dike  is  probably 
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continuous  from  one  farm  to  the  other.  Large  quantities  of  spar  are 
(loul)tless  yet  available  in  tliis  loealit}’. 

Tile  old  Butler  quarry  is  directly  across  the  run  on  land  now  owned 
by  David  Ridgeway..  Nothing  remains  of  it  excejit  a ])ool  aliout  150 
by  40,  the  banks  of  which  are  so  overgrown  with  brush  and  vines 
that  110  outcrops  are  visible.  The  material  which  ■was  quarried  was 
[iractically  identical  to  that  in  the  AYalker  pits. 

Stringers  of  iiegmatite  are  exiiosed  in  a road  cut  500  feet  south  of 
the  railroad  at  Aleiideuhall  (Plate  XV).  They  may  either  indicate 


I’late  XA  . Pog'iiiatitf  stringers  e.\po.sefl  in  road  rut  500  feet  south  of 

road  at  Mendenliall 

the  ])re,sence  of  an  undiscovered  feklspar  tleposit  or  may  possilily  lie 
stringers  from  a continuation  of  the  dike  which  has  been  opened  on 
the  Roberts  and  the  Rigby  farms. 

COATKSMJ.LE 

Bunie  farm.  About  l)/5  miles  north  of  Coatesville  on  a branch  of 
Rock  Rtin  feldspar  has  been  produced  on  the  Boyle  and  Thorne  faiaii 
(Pigure  6).  The  quarries  on  the  Boyle  Estate  are  in  the  woods  1,200 
feet  south  of  an  east-west  road  and  on  the  ea.st  bank  (d:  a small  stream. 
Ihe  first  ])it  was  opejied  about  15  years  ago  on  a mass  of  pegmatite 
uith  pink  and  white  feldspar  and  lilack  mica  books  2 to  4 inches  in 
diameter.  The  oiieiiing  is  very  irregular  in  sha])c.  in  a steep  hillside, 
vith  a face  about  20  feet  high.  A new  opening  100  feet  west  was 
made  by  a A.  E.  Buzzo  in  1920  for  the  Standard  Flint  and  Spai- 
Corporation  of  Tiimdoii,  N.  4..  on  a similar  mass  of  pcgmatifo.  94ds 
is  a hillside  opening  uO  feet  long,  20  feet  wide,  and  with  a fare 
I'angiiig  11])  to  12  leet  high.  Alassivi*  quartz  appeal's  on  both  sides 
of  the  cut  with  a band  of  mica  along  the  quartz.  In  September,  1927, 
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0|)erati()ii.s  liatl  been  aljaiuloned  but  a carload  of  spar  remained  on 
the  stock  pile.  The  ju'oducers  say  oiierations  wei’e  discontinued  be- 
caus(>  tile  spar  is  too  liig'h  in  iron  to  l)e  suital)le  for  tlieir  trade.  The 
character  of  the  wall  roidv  and  the  course  of  the  dike,  if  the  deposit 
is  a dike,  were  not  determined. 

Thorne  fann.  On  the  crest  of  a ridge  on  the  north  side  of  this 
same  east-we.st  road,  quartz  was  tlug  and  ship|)etl  5 or  (i  .years  ago 
I'rom  a massive  vein  on  the  edge  of  a patch  of  woods  on  the  Thorne 
I'ai-m.  Kecently  someone  has  sunk  a pit  on  the  very  top  of  the  ridge 
in  the  woods  just  east  of  this  <p;artz  vein  and  lias  disclosed  a body 
ot  pegmatite.  The  ojiening  is  about  15  feet  iu  diameter  and  12  to 
15  feet  deep,  a most  jirecarious  hole  with  the  wads  in  imminent  danger 


of  caving.  A caiload  of  sorted  spai'  piled  beside  the  pit  shows  some  ma- 
terial of  fair  graile,  much  better  than  most  of  the  rock  seen  in  the 

walls  of  the  ]iit.  iMost  of  that  exposed  in  the  ])it  is  half  s]>ar  and 

half  quartz  but  the  stock  ]dles  show  some  lai'ge  crystals  of  albite. 
hurtlnu’  develo]unent  is  necessary  to  determine  whether  there  is  a 
commercial  (hqiosit  at  this  place. 

Th(‘  thin  section,  repi-esentative  of  the  material  from  the  Thorne 
((iiari’y.  does  not  confoiau  to  1h(“  characteristics  of  oi'thoclase,  ol  micro- 
cliii(‘,  of  plagioclase,  or  of  mici-ophert ite  tl’latc  XVI,  A).  It  con- 
sists of  a lai'ge  fragment  of  fddspar  which  shows  fiiu'  parallel  cleavage 

ci-acks  resembling  the  basal  chuivage  of  oii lioclasi*.  There  are  sevei'al 
lai-g('  nearly  parallel  fractures  cutting  ao’oss  the  jirimary  feldspar 
which  have  subseipiently  been  tilled  with  feldspar  of  a similar  nature 
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IM.ATE  XVI 


A.  ( 'l'.^  |»to|X‘i‘l hit<‘ ; /ones  lilhxl  willi  in- 

Jecfod  material  of  llie  same  nature;  Iif>'lit  spots  are 
quartz.  Tlioi  ne  ((iiarry,  t’liester  Tounty,  l*a.  ASO 
Crossed  iiiehols.  Exposed  lifteen  miiuit<‘s,  ariifieial 

light 


H.  < r.\  pt operf  hite : with  iiiterloeking  <|uai-(z  grains. 
l5o.\le  (prirry,  Chester  Conntj.  I’a.  \'8t>  Crossixl 
nieliols.  E\|)osed  fifteen  minutes,  artificial  light 
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but  -with  a different  extinction  position  altliongii  all  the  tilled  cracks 
(‘xtingnisli  simnltaneonsly.  There  are  iinmerous  sliari)ly  outlined 
(|uai'tz  grains  many  of  ’which  occur  in  the  large  fi'actnre  zones.  The 
entire  field  shows  a tendency  toward  t’winning  striations  but  none  of 
them  are  well  defined;  the  result  being  wavy  extinction  over  the 
entire  section.  Tiiis  may  indicate  gi'cat  stress  ’which  may  liave  caused 
a ])artial  transition  from  orthoclase  to  microeline  and  the  resultant 
feldspar  shows  some  characteristics  of  each.  Also,  there  is  a ]K)ssibility 
tliat  tlie  original  feldsj)ar  is  not  orthoclase  but  a cryi)to|)erthite  ’which 
is  a molecular  intergi-owth  of  orthoclase  with  plagioclase  in  such  a man- 
ner that  the  perthitie  structure  is  too  minute  to  be  discernible  even 
under  high  magnification. 

There  is  ])ractically  no  muscovite  or  other  accessoiw  minerals  in 
the  thin  section  and  only  a slight  trace  of  sericite  or  kaolin.  A 
chemical  analysis  of  the  material  Avould  ]>robably  show  the  equivalent 
of  a mi.xture  of  orthoclase  w’itli  a little  ]’>lagioclase  which  would  be 
(piite  similar  to  the  analyses  of  the  ])roduces  from  other  ceramic  feld- 
spai'  <pia rides.  A further  petrographic  study  of  this  oceuiu’ence  ’would 
no  doubt  reveal  interesting  associations  of  the  feld.s))ars  in  ])ertliitic 
intergrowths  as  well  as  the  accurate  inteiqiretation  of  this  section. 

I’ait  of  the  thin  section  of  the  material  from  the  Boyle  quarry  is 
practically  identical  to  that  jireviously  desciubed  fi-om  the  Thorne  pit; 
that  is,  large  fragments  of  felds]iar  which  is  ]n-obably  a perthitie  inter- 
nrowth  but  the  exact  identity  of  which  is  questionable  without  a more 
detailed  investigation.  In  addition,  there  are  numerous  particles  of 
albite  oi'  albite-oligoclase ; some  orthoclase,  shown  by  an  occasional 
C'aidsbad  t’win ; and  considerable  quartz  in  the  form  of  interlock- 
ing gi'ains  (Plate  XVI,  B).  There  has  been  some  kaolinization  but 
veiy  little  sericitization.  Accessoiw  minerals  are  scarce.  The  feldsiiar 
of  this  ({iiarry,  then,  as  shown  by  the  thin  section  is  a|)proximately 
the  chemical  equivalent  of  a mixture  of  orthoclase  and  acid  iilagioelase. 
This  section,  like  that  from  the  Thorne  ipuirry,  seems  to  offer  interest- 
ing petrographic  features  ’which  warrant  further  study. 

Mrredifli  (jiimTu.  One  of  the  few  sjiar  quarries  still  0})erating  is 
the  i\I(‘redith  ipiarry,  'i  miles  northeast  of  tSadsbiiryville  and  3 miles 
west  of  Coatesville.  This  quarry  is  owned  and  operated  by  TTelen  A. 
M(‘redith  C’o.,  Tnc.,  of  Coatesville,  producing  poultry  grit  and  a clean- 
ing eompoiind  for  kitchen  and  bathroom.  The  ]ioultry  grit  is  made  in 
two  sizes,  for  adult  fmvls  and  for  chicks.  Very  finely  ]ndverized  si^ar 
is  mad(>  into  cakes  for  use  as  a mild  abrasive.  Rome  of  the  ipiartz 
from  this  ipiarry  is  used  by  a dental  sipijily  coni)iany  in  the  manufac- 
ture of  false  teeth,  d’he  mill  is  at  the  cross  roads  ad.jacent  to  the 
ipia  rry. 

In  BIB)  when  B.  K.  (Miu-edith  was  operating  here  the  largest  pit 
was  15()  f(>et  long  from  north  to  south  and  about  50  feet  across,  in  an 
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iiicyiilar  IhkIv  ot  pegiiial  ita.  A alioii  limncl  liad  htaai  (li'i\('ii  on  the 
cast.  The  loii-i-  [)it,  sunk  alxnit  :!(»  foot  l)olo\v  the  siirlacc  is  now  lillcd 
with  water  in  its  deepest  jiaid,  hut  has  heen  (‘xPuided  in  a cindi' 
about  Lh)()  feet  in  diameter.  In  1!»27  this  eirele  was  nearly  eomplete, 
leaving'  a knob  in  the  miihlle  of  the  quarry, 

1 he  material  being-  used  is  a coarse  intermixture  of  feldsjiar  and 
quartz  which  varies  in  color  from  .salmon  to  giaiy.  The  pi'incijial 
feldspar  con.stituent  is  microcline  or  orthocla.se  but  some  of  it  is  proli- 
ably  in  jierthitic  intei-growth  with  oligoidase  and  albite.  .Most  of  the 
(piartz  is  transparent,  white,  or  gray,  but  a little  of  it  is  noticeably 
•smoky  and  a few  pieces  are  jiink.  The  quartz  in  the  uppm-  pai't  of 
the  dike  occurs  intermixed  with  fehkspar  as  grai>hic  granite,  while 
farther  down  the  mixture  is  coarsei-  and  more  irregular.  Quartz  also 
occurs  as  definite  veins  cutting  the  ]iegmatite  and  in  .stringers  shot 
through  the  country  rock.  Hiotite  and  tourmaline  ai-e  ran*,  but  a light 
green  mica  is  scattered  through  the  dike. 

As  .shown  by  the  thin  section  the  s|)ecimen  from  the  Meredith  quanw 
is  a typical  orthocla.se  (Plate  IX  B).  The  (levelo])ment  of  parallel 
cleavage  cracks  is  the  most  evident  feature  of  the  feldspar.  There 
are  a few  small  included  quai-fz  grains  as  well  as  a .seides  of  fractures 
wluch^  liave  been  filled  by  either  orthocla.se  or  cryjitoiierthite.  This 
matei-ial  is  nearly  identical  to  the  main  mass,  the  cleavage  cros.ses  it 
uninterrupted;  but  the  extinction  position  is  ditferent  although  all  the 
fracture  veins  extinguish  .simultam'onsly.  Secondary  alteration,  both 
■sericitization  and  kaolinization,  has  .started  to  attack  the  fehlsjiar  per- 
haps more  noticeably  on  the  material  tilling  the  cracks  than  the  main 
nias.s.  Accessory  minerals  are  cpiite  scarce.  This  section  indi.-ates 
that  there  is  undoubtedly  good  spar  for  cei'amic  use  in  the  ipnirry 
which  may  some  day  be  utilized. 

fn  the  deeimr  ]iart  of  the  workings  now  tilled  with  watei',  veins  of 
bite  and  pink  spar,  ])robably  microcline,  have  been  nqioi-ted.  This 
material  has  not  been  woi-ked  in  I'ecent  years  liecans(>  of  the  lack  of 
snfTlicient  demand  for  ceramic  s))ar. 

Quarrying  is  a .simple  proce.ss,  the  dike  I'ock  being  blasted  and 
barred  down,  loaded  in  carts  by  hand,  ami  hauled  to  the  a.ljacmit 
plant,  where  it  is  crushed,  screened  and  bagged.  At  the  ])re,sen’t  rate 
of  consumption  there  is  enough  material  in  sight  to  supply  the  mill 
for  many  years;  and,  if  the  reports  are  antlumtie.  thei'e  is  a reserve* 
of  ceramic  sjiar  below  water  level. 

COI'XTY 

lira, Uhl, riuc  Sa„i,„if.  In  PS98  and  for  .some  vears  t lu*r.*after  the 
Brandywine  .Summit  Kaolin  and  Feldspar  Companv  was  the  laro',*.st 
producer  of  spar  in  I’ennsylvania.  Production  gra.liially  declined  and 
all  operations  ceased  when  the  mill  burned  in  1920.  The  railroad  spur 
has  since  been  taken  np  and  little  remains  to  indicate  the  presence 
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of  ii  I'oniKM'  pi'osiu’i'oii.s  industi'v  cxei-'pt  1li(.‘  iiljjmdoncd  pits  and  a f('\v 
ticp'IcH (‘d  Indldiiiys.  The  (pian-\ing  operafinns  of  lids  company  were* 
(pule  cxtcnsi\'c,  indnding  kaolin  J)i1s  near  the  mill,  large  s|)ar  (piandes 
at  Idam,  and  the  soda  s[>ar  (piari'v  in  (diester  County  near  Xottingham 
which  has  ])ia‘viously  been  deserihetl. 

lau'ge  (piantities  of  high  grade  kaolin  were  j)rodueed  from  the  pits 
near  the  mill  which  was  about  1 mile  west  of  Elam  and  IV^  miles 
southwest  of  Brandywine  Summit.  The  kaolin  had  an  excellent  repu- 
tation on  the  market  when  washing  was  discontinued  in  181)1.  For 


Plate'  XVII.  Pond  tilling  IJramlywiiic  Suiiiiiiit  kaolin  pit 


a few  years  aftei-  this  the  National  Kaolin  and  Ornamental  Brick 
Company  continued  usit'.g  the  waste  clay  from  the  dnmjts  in  the 
manufacture  of  ornamenttd  hrick.  Quarrying  was  disc'ontinned  jtrim- 
aidly  because  the  b(‘st  ])art  of  the  kaolin  neai'  the  surface  was  ex- 
hau.ste'd  and  waten-  gia'atly  hindered  operations  at  depth.  The  bank 
of  the  pond  which  now  fills  the  fonmu-  excavation  is  so  overgrowui 
that  litth'  trace  of  tin'  kaolin  can  be  seen  (Plate  XVII). 

Aft(*r  181)1  when  tin*  Bi'andywine  Snmnut  Kaolin  and  Feldspar 
Company  abandom'd  tin*  kaolin  pits,  the  feldsjtar  ([iiarries  about  300 
yards  southwest  of  Flam  on  the  Worth  phu'e  wei'e  develO])ed.  The 
excavations  consist  of  tin-ce  large  j)artly  connected  0]>en  pits  which 
are  now  abandon(*d  and  pai'tially  tilled  with  water.  The  total  develop- 
ment covei's  an  ai'ea  of  about  four  acres.  The  east(*rn  and  oldest  pit 
is  a circular  o])ening  about  300  feet  in  diameter  with  a de])th  to  wmter 
level  of  about  00  feet.  It  is  said  to  have  oidginally  been  about  200 
feet  deej)  and  tiiniu'ls  rnnidng  off  from  the  bottom  ])enetrated  the 
dike  for  300  feet  or  more.  IMuch  of  the  dike  material  is  oi'thoelase 
or  oi'thoclase-albite  intergi'owth  wddeh  is  now  weathered  to  a fine  gran- 
ular kaolin  wddeh  contains  fragments  showdng  every  ti'ansitory  stage 
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from  ortliodaso  to  kaolin.  A few  unaltered  piece's  of  huff  niieroellne 
can  he  found  and  inneli  ninscovite  but  ve'ry  lilth'  liiotite.  llnye 
masst's  of  vein  cpiartz  are  scattered  around  1lie  pit.  Kroni  the  nature 
of  the  contacts  between  ])c‘e'niatite  and  eonnti'v  I'oek  shown  around 
the  sides  of  tlie  excavation  it  seems  that  the  remaiidne-  matei-ial 
i'c])i't‘sents  sti'ine'C'i's  fi'om  the  main  mass  which  has  l)cen  epiarried 
( Plate  XVIII). 


Plate  XVIII.  Kastei'ii  pit  of  liraiidywine  Suiiiiiiit  quarry  at  Klaiii 
showing  wliitc  mass  of  weatliei'Cd  felds|>ar 


The  central  pit  is  more  extensive  hut  less  deep  than  Ihe  first  hut 
otherwise  they  are  notiec'ahly  similar.  The  character  of  the  pec'matite 
dike  exposed  in  the  eastern  wall  is  ideally  shown  in  the  illustration 
I Plate  XIX).  The  irreyidaritx’  of  the  dik'e  is  striking';  surface  oiit- 
ero])  Avonhl  in  no  way  indicate  th(‘  thickening  at  water  level.  Tin' 
mati'i'ial  exposed  is  princi])ally  orthoclase  or  perthitic  intergrowth  of 
orthoclase  and  alhite  intermixt'd  with  muscovite  and  (piartz.  There 
is  vei'y  little  miei'oeline.  (li-aphie  gi'anite  is  exixised  along  the  ('ast 
side  of  this  ])it  hut  none  is  seen  ('ls('where  in  the  (piai'ry.  iMuch  of 
the  (jiiai'tz  is  grannlai'  and  n|)on  disintt'gration  r('semhh‘s  ice  cream 
salt. 

ddie  westernmost  jut  is  smallei'  than  eitlu'r  of  the  other  two  and 
it  has  been  rc'cc'ntly  woi'ked  principally  for  hand  |)ieked  (h'lital  spar. 
It  is  now  abandoned  ami  filled  with  water.  An  old  dnnu'  still  in 
good  condition  was  used  to  carry  a small  sti-eam  aci'oss  tiu"  pit.  ()ne 
hnndi'ed  or  moi'e  hags  of  high  gi'ade  spar  are  stored  in  a shack  near 
th(‘  (piarry.  This  matei'ial  is  practically  nnaltei'ed  (Plate  XX).  It 
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consists  of  ortlioclase,  possibly  some  microcline,  and  some  pertliitie 
looking-  material.  The  ])ro])erty  -was  first  developed  by  Edward  AVortli 
who  sold  his  holdings  to  S.  II.  Lnnd  who  was  interested  in  the  Brandy- 
wine Summit  Kaolin  and  Eeldspai-  Company. 

Bastin’  describes  the  mill  as  it  a])peared  to  him  in  1908:  “The 
mill  is  located  on  a private  spur  of  the  Philadelphia,  Baltimore  and 


I’latt*  XIX.  Ceiiti'al  ])it  of  Brandy  wine  Suininit  quarry  at  Elam 


Washington  Kailway,  about  a mile  southwest  of  Brandywine  Summit 
station.  The  jn'ocess  of  grinding  at  this  mill  is  similar  to  that  used 
at  most  othei-  feldspai-  mills,  the  material  being  first  crushed  in  chasers 
and  tlnm  ground  in  tube  mills,  the  priuci])al  differences  from  other 
mills  being  in  the  use  of  a mechanical  cai-rier  for  removing  the 
ci-iished  fehls])ar  from  the  chasei's  and  transferring  it  to  bins  over 
the  lube  mills,  and  in  the  use  of  large  tube  mills,  instead  of  the  small 
tnbe  nulls  usually  enpiloyed.  It  is  said  that  these  effect  a considerable 
saving  in  power.  A suction  fan  is  also  emjiloyed  to  collect  tine  feldsi)ar 
(Inst,  about  one  hag  of  this  being  obtained  in  the  course  of  a day. 
This  dnsi  can  he  marketed  foi-  certain  pui-poses,  and  the  device  serves 
to  keep  the  mill  much  freer  fi-om  dust  than  it  otherwise  woidd  he  and 
to  make  the  woi’k  less  disagreeable  for  the  men. 

Sonii'  soda  fehls])ai-  from  a (juarry  belonging  to  this  coni|)any  in 
Nottingham.  Chestei-  CVuinty,  is  also  gi'ound  at  this  mill.  This  soda 
feldsi)ar  is  burned  iu  a kiln  and  cooled  by  a stream  of  cold  water 
Ixd'oi-e  ci-ushing.  This  process  fi'actures  the  spar  and  remhn-s  the 
ci-nshing  and  grinding  |)rocess  less  difficult.  The  ]mta.sh  S]iar  is 
ground  just  as  it  comes  from  the  quarry.” 

1 lijistiii.  V..  S.  Frli|.«i)!ir  (irposils  ol  tln‘  Unilod  St:itos:  U.  S.  Oool.  Snrvoy  Fiiill.  420,  p. 
71,  1010. 
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Piirlhifiloii.  \ t'(‘l(lsp;ii'  (|Uiiri-y  1 inil“  iiorl licnsl  of  I );ii-linu'1oii.  oi- 
1 ’/i  miles  (‘ast  of  (lien  Mills  ami  not  far  I I'om  Wawa.  slat  ion  on 
llie  .Maryland  (li\ision  of  tin*  I’eniisyhania  Kailroad.  was  mentioned 
liy  ISastin  as  the  Sliar])less  abandoned  (|nari-y.  Watts  says  of  tins 
loeality'^"  that  a shallow  pit  was  duf;  into  the  dike  for  felds])ar  and 
was  later  Avorked  for  mica  by  means  of  shafts.  "‘The  Avorkino's  have 


Plate  XX.  His'h  giaulc  spar  from  Hi  anilyAvine  Summit  (iiiarry  at  E)lam 


been  abandoned  and  the  shafts  filled  Avith  Avater  lienee  no  opjiortuiutA- 
to  study  the  dike  is  provided.  About  the  entrances  to  the  shafts  are 
heaps  of  albite  pegmatite  and  a small  quantity  of  butt'  mieroeline. 
The  albite  pegmatite  carries  an  excessive  amount  of  quartz  but  the 
mieroeline  is  entirely  free  from  quartz.  The  albite  pegmatite  has  a 
deformation  range  of  1300  to  1305°  C.  and  at  1310°  fuses  to  a 
shapeless  mass  of  enamel-like  material.  The  mieroeline  Avas  sampled 
and  analyzed  shoAving  the  composition  giA'en  in  the  accompanying 
table.  Tt  has  a deformation  range  of  1280  to  1290°  C.  and  fuses  to 
a semi-transparent  glass  free  from  tint." 

The  Avriter  Avas  informed  on  his  A’isit  to  this  locality  in  Sejitember. 
1927,  that  the  only  spar  mine  in  that  vicinity  had  been  used  as  a 
tra.sli  dnnq)  for  years  and  nothing  further  of  mineralogical  interest 
could  he  learned. 

Chester  Heu/Jifs.  A feldspar  de]>osit  long  abandoned  Avas  seen  by 
the  Avi'iter  half  a mile  soutliAvest  of  Chester  Heights  railroad  station 
and  on  the  sf)uth  side  of  the  Avest  branch  of  Chester  Creek.  This 

* AA'att.s  op.  Pit.  ]1.  n.j. 
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• is  aci’oss  1Ih‘  I'rom  and  al)out  aO  JVH  ahovr  a railroad 

and  altoid  KH)  yards  from  a liigiiway.  Spar  has  Imh'ii  dn^'  in  sovmad 
Imirhrs  (doso  1o”'(dlicr  on  llie  sto(*i)  liillside  faring  tin'  rrrc'k.  ddu' 
dninj)s  fi'om  these  ti'enrlu's  are  now  being  utilized  for  blling  on  nearby 
roads.  The  openings  extend  to  the  tO])  of  the  hill  75  feet  above  the 
creek  and  on  the  west  side  of  this  hill  a long  cut  was  driven.  So 
many  years  have  elapsed  since  any  mining  was  done  here  that  the 
sides  have  slum])ed  somewhat  but  at  the  head  of  the  cid:  soft  spar 
sand  is  exposed,  api)arently  tlat-Iying.  Only  small  pieces  of  spar 
remain  on  the  dumps  and  little  coidd  be  determined  abo\d  the  size 
of  the  deposit.  As  a matter  of  historical  record  AVatts’  statement 
eoneerniug  this  dejmsit,  which  is  on  the  land  of  Mrs.  Charles  Felger, 
is  a|)pended.^  “The  dike  strikes  northeast  and  dips  southeast.  It 
averages  20  feet  in  width  and  is  ex|wsed  in  the  ([uarry  for  a distance 
of  about  160  feet.  A large  i>roportion  of  the  dike  is  an  albite  pegma- 
tite, but  toward  the  north  end  of  the  quarry  this  is  displaced  by  a 
buff  mierocline  pegmatite  in  which  the  quartz  is  of  the  smoky  variety. 
In  many  places  the  dike  contains  streaks  of  chlorite,  and  the  sorting 
of  the  feldspar  must  be  conducted  with  care  in  order  to  eliminate 
this  material  and  also  to  insure  the  eomi)lete  separation  of  the  huff 
nneroeline  pegmatite  and  the  white  albite  pegmatite.  In  the  south  end 
of  the  quarry  the  albite  ]iegmatite  is  completely  altered,  resulting  in 
a kaolin-like  material,  but  lacking  in  plasticity.  Small  ((uantities  of 
cream  and  salmon  mierocline  were  noted  but  not  in  commercial  quan- 
tity. The  various  constituents  of  this  dike  are  more  or  less  segregated, 
thus  simplifying  quarrying,  but  the  proportions  of  the  different  in- 
gredients do  not  maintain  sufficient  uniformity  to  permit  of  a uni- 
form material  being  obtained  l)y  taking  the  run  of  the  quarry.” 
Analyses  of  the  mierocline  and  albite  pegmatites  made  from  samples 
taken  by  AVatts  are  given  in  an  accompanying  table. 

B tinting  qtiarrg.  On  the  farm  now  owned  by  H.  E.  Greene  located 
1 VL>  miles  northwest  of  Boothwyn  on  the  middle  branch  of  Naaman 
Creek  is  a quarry  f)f  some  size  that  has  long  been  abandoned  but  pre- 
sumably ])roduced  considerable  spar.  Beginning  close  to  the  barn  ami 
extending  in  a northerly  direction  is  a ]ut  about  200  feet  long  and 
20  to  do  feet  wide  full  of  water  and  overhung  with  brush.  The  depth 
is  not  known.  A notable  qnantity  of  excellent  pink  spar  occurs  in 
the  soil  of  the  field  lying  between  the  barn  and  the  road.  If  this  did 
not  come  from  the  mining  operation,  it  woidd  seem  to  indicate  the 
l)r('sence  of  another  spar  vein  as  yet  undeveloped.  Tn  this  same  field 
muscovite  in  crystals  iqi  to  2 inches  in  diameter  is  abundant.  Large 
lumi)s  of  ti'ansjmrent  crystalline  quartz  occur  also  on  this  farm  and 
neai'  the  felds])ar  (juarry  masses  of  small  mica  ci-y.stals  weighing 


' Wiilts  o|i.  cit.  II.  Ufi. 
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np  to  200  poim.ls  I.p  roun.l.  This  hu-;,litv  is  ,v|.o,-|r.l  1n  h;,xv 
I'  IVI(ls|.ai-  1,1,1  has  ha, a,  ahan.lona,! 

Inn-  that^  mfnnnalion  is  imiafinila  as  to  Avliathar  Ilia  Oaposit  was 
nxliaiistcal.  Tha  alniinlanae  of  s])ar  in  tin-  soil  sn--asts  tha  |,ossihility 
fliat  another  dike  nii-ht  he  foninl  liere.  Tlie  deposit,  howeve,-.  is  at 
least  Tk  miles  from  a railroad. 

Itaheu  rjuarr,,.  On  the  land  of  Dr,  O.  F.  Itaier,  1 mile  northwest 
of  Hoothwyn  and  formerly  owned  by  the  Halsey  family,  fehlspai’  was 
'Piarnad  many  years  a-o.  The  openinp-  is  about  500  feet  west  of  lha 
house  on  the  bank  of  a small  ei-eek  in  the  ed-e  of  the  woods  Tin* 
pit  is  now  filled  with  water  ami  the  banks  over-rown  with  In'nsh  so 
that  nothm-  eonid  be  se.m  of  the  led-e  nor  was  spar  found  a,-onnd 
the  edpe  of  the  pit.  However,  farther  u],  the  hill  and  close  to  the 
road  just  west  of  Dr.  Baler’s  house  the  winter  dn-  thron-h  the  turf 
innl  turned  up  fraoments  of  good  pink  s])ar.  This  may  have  been 
lost  from  a passing  wagon  nr  it  may  reiire.seut  the  disintegration  of 
some  undiscovered  dike.  Watts  says  of  this  dejio.sit:  “The  dike  con- 
sists of  a ^coarsely  cry.stalline  pegmatite  similar  to  the  (Tiester  Heights 
quarry.  The  clean  buff  pegmatite  and  pure  felds]iar  has  all  beeir re- 
moved from  the  cpiarry,  and  only  a small  amount  of  mixed  pegmatite 
and  some  albite  ]iegmatite  is  in  .sight.’’ 

/Soofinnn,  quarr,,.  Five  miles  west  of  .Marcus  Hook  and  half  a mile 
•southwe.st^  of  Boothwyn  just  below  where  the  road  crosses  the  east 
iraiich  ol  Xaanian  Creek  a small  dam  has  been  Iniilt.  In  this  dam 
lire  large  lumps  of  almost  pure  pink  felds],ar  used  as  building  stone. 

11  the  .stone  wall  of  the  barn  on  tlie  adjoining  Boiidwin  farm  similar 
large  lumps  of  siiar  were  u.sed.  This  fact  would  lead  a mineral  jiros- 
pector  to  look  for  a spar  vein  in  this  vicinity  and  a search  should 
he  rewarded  f(,r  large  pieces  of  felds,,ar  are  very  abundant  on  both 
sides  of  Xaanian  Creek  on  the  Boudwin  farm.  Feldspar  was  ,piarried 
lere  many  years  ago  and  hundred  of  tons  have  been  shipped.  Tin* 
liriiicipal  lut  is  on  the  ea.st  side  of  the  creek  and  about  I4  mile  south 

oi^-riii.ied  by  a ])o„l  of  water  about 
B)()  teet  long  and  50  feet  whle  but  little  can  be  .se,m  of  the  fehlspar 
dike  which  IS  .said  to  be  nearly  40  feet  wide.  Watts  says  that  tha 
teldspar  is  a dark  buff  microcline  pegmatite  of  which  a great  iiart  is 
graphic  granite.  He  found  little  mica  ami  no  black  tourmaline  in 
aipy.f  the  exiiosed  faces  or  on  the  dump  heaps.  Since  his  visit  in 
I.  B)  both  the  ledge  and  the  duni])s  have  become  covered  will,  soil  and 
overgrown  with  brnsb.  In  the  cultivated  field  011  the  hill  just  above 
this  pit  pink  s]iar  and  quartz  are  vmy  abundant. 

On  the  west  side  of  Xaaman  Creek  and  about  B50  yards  southeast 
ot  the  Boudwin  house  in  a cultivated  field  is  a pit  15  fe,-t  in  diameter 
and  10  feet  deep  exposing  a vertical  dike  of  ]„-gmatite  II  le,d  wi,h> 


consist  iiio-  j)i'inci]);illy  ol'  in ici'oclinc  and  pelliitc  aloiic'  willi  some  oi'lho- 
clasc.  Itiotitc,  quaiiz  and  tonnnalinc  arc  common.  The  wall  rocks 
arc  hlaidc  schist.  The  course  of  the  dike  is  nortli  ami  south.  Excel- 
lent siiecimens  of  simr  can  lie  obtained  at  this  jiit  and  in  the  field 
for  300  to  -too  yards  north  fragments  of  spar  may  he  picked  np  at 
short  intervals. 

A small  pros]>ect  pit  in  the  held  just  west  of  the  house  shows  liigh- 
gi'ade  spar  which  is  proliably  orthoclase.  It  is  now  almo.st  entirely 
w('athered  to  kaolin.  The  extent  of  the  material  is  unknown  and 
further  ])ros])ecting  would  seem  to  be  warranted. 

Th(‘  surface  indications  suggest  that  spar  is  more  abundant  liere 
than  in  any  other  locality'  in  Delaware  County  and  it  would  seem  worthy 
of  further  pi'os])ecting.  The  location  is  within  a few  hundred  yards  of 
the  Daltiniore  & ( )ldo  R'ailroad  at  Ogden  station,  which  is  half  a mile 
north  of  the  Pennsylvania-Delaware  State  line. 

Twin  Oals.  About  half  a mile  northwest  of  the  Twin  Oaks  station 
on  the  Lewis  Dutton  farm  a feldspar  quarry  was  operated  for  a short 
time  by  Mr.  AVorth  of  Brandywine  Summit.  This  pit  is  a narrow 
o|)ening  about  200  feet  long  and  20  feet  deeji.  It  has  been  abandoned 
for  over  15  years  and,  consequently,  the  nature  and  extent  of  the  peg- 
matite is  obscured  by  caving  and  vegetation.  The  material  on  the 
dump  is  almost  entirely  weathered  except  for  numerous  fragments  of 
microcliue  and  many  Oakes  of  mica.  The  ipiarry  product  was  undoubt- 
edly a combination  of  microcliue,  albite  or  oligoclase,  perthite,  and 
possibly  some  orthoclase,  all  of  which  was  mixed  with  quartz  and  mica. 
The  further  ex]doitation  of  this  jiit  is  que.stionable. 

In  1!H)8  about  half  a mile  west  of  Twin  Oaks  station  of  the  Balti- 
more amt  Ohio  Baih-oad,  and  on  the  north  side  of  the  tracks  the  Twin 
Oaks  Eelds])ar  Coni])any  oi>ened  a quarry  on  the  Frost  place  for  pot- 
tery spai'.  The  venture  was  widely  advertised  and  in  1909  a few 
hundi-ed  tons  of  sjuir  was  sold,  I)ut  in  8e])tember  of  that  year  financial 
<lifhculties  caused  the  ])ro]ierty  to  be  sold  into  l)ankruptcy.  The  quarry 
was  afterwards  worked  for  a short  time  by  the  National  8par  Company. 
After  the  first  small  vein  of  good  spar  had  been  worked  out,  careful 
pi'osj^ecting  failed  to  reveal  any  other  deposits  which  were  clean  enough 
to  marlad  without  hand  cobbing  which  was  quite  expensive. 

The  line  of  old  ])its  extends  along  the  railroad  for  about  350  feet. 
Trees  6 inches  in  diameter  are  growing  in  some  of  them.  The  nature 
of  the  material  in  ])lace  is  obscured  by  talus  and  vegetation  but  the 
matei’ial  on  the  dumps  is  similar  to  that  at  the  Dutton  pit;  fragments 
of  microeline,  much  mica,  along  with  weathered  spar  which  originally 
was  ])i'obably  jierthite,  with  some  plagioelasc  or  possibly  orthoclase. 
Several  years  after  the  (piarry  had  been  abandoned  a small  mill  was 
constructed  and  the  waste  spar  on  the  dumps  was  gi'ouud  for  chicken 
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The  immediate  vieinity  has  Ijeeii  tlioronghly  tested  for  unde- 
veloped si)ar  d(‘posits  with  no  avail,  lumee,  furthei'  supplies  from  this 
loeality  are  im])rohal)le. 


.MOXTCiO.MlOltV  COI  NTY  ’ 

A l'elds])ar  quarry  ou  the  east  hank  of  the  Sehuylkill  River  hetwt'eu 
Lafayette  (ALs'"**"  station)  ami  Sj)i-ing  i\Iill,  opened  in  1S86  and  long 
ahandoned,  is  the  oidy  one  reeorded  in  iMontgomei-y  County.  Thirty 
tons  of  s])ar  removed  from  it  was  sold  to  |)Otteries  in  Trenton. 

Aecording  to  a eontemporaiy  deserii)tioid,  tin*  (pian’y  was  elose 
beside  the  eonnty  road  and  two  railroads,  just  north  of  a small 
tributary  of  the  idver  and  100  yai'ds  sontli  of  a granite  vein.  The 
spai'  vein  or  dike  was  exposed  for  45  feet  and  dipped  X.40°  beneath 
the  gneiss.  Instead  of  pai'alleling  the  foliation  of  the  gneiss,  it  ent 
across  the  structure  in  a neai'ly  north-south  direction.  Carter  says: 
“The  feldspar  is  orthoclase.  of  light  piidv  color,  with  an  occasional 
streak  of  white  granular  (luartz  running  through  it." 

The  writer  was  along  the  road  in  April  1029  and  found  lumps  of 
feldspar  and  evidence  of  slight  exeavation  about  50  feet  from  the  north 
side  of  the  river  road,  one-fifth  mile  north  of  the  railroad  underpass, 
where  three  large  granite  blocks  lie  between  the  road  and  the  i-ailroad. 
4’he  bedrock  is  schistose  and  the  vein  may  have  l)een  10  inches  wide. 
Further  information  could  l)e  obtaimal  only  by  digging.  A buslud 
or  ]uore  of  s])ai'  lies  on  the  dumji  in  [ueees  the  size  of  a coeoanut  and 
football. 

^ Cartor.  O.  C.  S.,  Folil.-^iKir  Foil  in  Laurcntian  Proc.  Am.  I’liil.  Soc.  vol.  ?J. 
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